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А new small computer 
that won’t limit you tomorrow 


New Cromemco System One shown with our 
high-capability terminal and printer. 


Expandability 
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Неге” a low-priced computer that won’t run out 
of memory capacity or expandability halfway 
through your project. 

Typically, computer usage tends to grow, requir- 
ing more capability, more memory, more storage. 
Without a lot of capability and expandability, your 
computer can be obsolete from the start. 

The new System One is a real building-block 
machine. It has capability and expandability by the 
carload. 

Look at these features: 


m 280-А processor 
m 64K of RAM 
m 780K of disk storage 
m CRT and printer interfaces 
m Eight S-100 card slots, allowing expansion 
with 
— color graphics 
— additional memory 
— additional interfaces for telecommunica- 
tions, data acquisition, etc. 
ш Small size 


GENEROUS DISK STORAGE 


The 780K of disk storage in the System One 
Model CS-1 is much greater than what is typically 
available in small computers. But here, too, you 
have a choice since a second version, Model 
CS-1H, has a 5" Winchester drive that gives you 
5 megabytes of disk storage. 


MULTI-USER, MULTI-TASKING 
CAPABILITY 


Believe it or not, this new computer even offers 
multi-user capability when used with our advanced 
CROMIX* operating system option. Not only does this 
outstanding O/S support multiple users on this com- 
puter but does so with powerful features like multi- 
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ple directories, file protection and record level lock. 
CROMIX lets you run multiple jobs as well. 

іп addition to our highly-acclaimed CROMIX, there 
is our CDOS*. This is an enhanced CP/M' type system 
designed for single-user applications. CP/M and a 
wealth of CP/M-compatible software are also 
available for the new System One through third- 
party vendors. 


COLOR GRAPHICS/WORD PROCESSING 


This small computer even gives you the option of 
outstanding high-resolution color graphics with our 
Model SDI interface and two-port RAM cards. 

Then there's our tremendously wide range of 
Cromemco software including packages for word 
processing, business, and much more, all usable 
with the new System One. 


ANTI-OBSOLESCENCE/LOW-PRICED 


As you сап see, the new One offers you a lot of 
performance. It’s obviously designed with anti- 
obsolescence in mind. 

What's more, it's priced at only $3,995. That's 
considerably less than many machines with much 
less capability. And it's not that much more than 
many machines that have little or nothing in the 
way of expandability. 

Physically, the One is small — 7” high. And it's all- 
metal in construction. It's only 14/2" wide, ideal for 
desk top use. А rack mount option is also available. 


CONTACT YOUR REP NOW 


Get all the details on this important building-block 
computer. Get in touch with your Cromemco rep 
now. He'll show you how the new System One can 
grow with your task, 


*CROMIX and CDOS are trademarks of Cromemco Inc. 
tCP/M is a trademark of Digital Research 


Cromemco" 

іп c o r p o r a t e а 

280 BERNARDO AVE., MOUNTAIN VIEW, СА 94040 » (415) 984-7400 
Tomorrow's computers today 


CROMIX FILE SYSTEM 


СНОМІХ:--- Cromemco's outstanding 


UNIX - like operating system 


CROMIX is just the kind of major 
development you've come to expect 
from Cromemco. After all, we're 
already well-known for the most 
respected software in the microcom- 
puter field. 

And now we've come up with the in- 
dustry's first UNIx-lookalike for 
microcomputers. it’s a tried and proven 
operating system. It’s available on both 
5" and 8" diskettes for Cromemco 
systems with 128K or more of memory. 

Here are just some of the features you 
get in this powerful Cromemco system: 


ә Multi-user and multi-tasking 
capability 

е Hierarchical directories 

e Completely compatible file, 
device, and interprocess I/O 

* Extensive subsystem support 


FILE SYSTEM 


One of the important features of our 
CROMIX is its file system comprised of 
hierarchical directories. It's a tree struc- 
ture of three types of files: data files, 


*CROMIX is a trademark of Cromemco, inc. 
TUNIX is a trademark of Bell Telephone Laboratories 


directories, and device files. File, 
device, and interprocess І/О are com- 
patible among these file types (input and 
output may be redirected inter- 
changeably from and to any source or 
destination). 

The tree structure allows different 
directories to be maintained for different 
users or functions with no chance of 
conflict. 


PROTECTED FILES 


Because of the hierarchical structure 
of the file system, CROMIX maintains 
separate ownership of every file and 
directory. All files can thus be protected 
from access by other users of the 
system. In fact, each file is protected by 
four separate access privileges in each 
of the three user categories. 


TREMENDOUS ADDRESS SPACE, 
FAST ACCESS 
The flexible file system and general- 
ized disk structure of CROMIx give a disk 
address space in excess of one gigabyte 
per volume — file size is limited only by 
available disk capacity. 


Speed of access to disk files has also 
been optimized. Average access speeds 
far surpass any yet implemented on 
microcomputers, 


‘C’ COMPILER AVAILABLE, TOO 


Cromemco offers a wide range of 
languages that operate under CROMIX. 
These include a high-level command 
process language and extensive sub- 
system support such as COBOL, FORTRAN 
IV, RATFOR, LISP, and 32K and 16K BASICs. 

There is even our highly-acclaimed 
С” compiler which allows a program- 
mer fingertip access to CROMIX system 
calls. 


THE STANDARD О-5 
FOR THE FUTURE 


The power and breadth of its features 
make скоміх the standard for the next 
generation of microcomputer operating 
systems. 

And yet it is available for a surprisingly 
low $595. 

The thing to do is to get ail this 
capability working for you now. Get in 
touch with your Cromemco rep today. 


Cromemco ` 

| nm c o0o-r p o fr a t ә ud 

280 BERNARDO AVE., MOUNTAIN VIEW, СА 94040 e (415) 964-7400 
Tomorrow's computers today 
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Features 


1 8 Writing with a DataBase Management System by Edward E 
Brent Jr / Word-processing systems wark fine after you know what you're going to 
say, but a data-base management system can help you get it ай together, 


36 Switching Power Supplies, An introduction by Steve Ciarcia / 
You can experiment with а smpie deugn for a nonisotated single-ended switching 
voltage regulator 


48 Fundamentals of Relational Data Organization by Joel 
Neely and Steve Stewart / How уои can apply a set of mathemancally elegant prn- 
cipies to the organizabon of your data base. 


62 Bulld а Bar-Code Scanner inexpensively by Bradley W 
Bennett f In one package, Hewiert-Packard has incorporated the opucal heart of a 
scanner system, 


ag The Microcomputer as a Laboratory Instrument by Daniel 
Cosgrove / The microcomputer can become a standard laboratory instrument for run- 
ning expenments and analyzing the results, 


97 Data-Base Management Systems: Powerful Newcomers to 
Microcomputers by Michael Gagle, Gary J Koehler, and Andrew 
W'hinston / A bnel insoducton to data-base systems leads ta a look at how one 
microcomputer implementation works. 


] 24 DIF: A Format for Data Exchange between Applications 
Programs by Candace E Kalish and Malinda F Mayer Г Software Ans pro- 
poses а soluton to the problem of inaccessible data. 


2 08 A Survey of Data-Base Management Systems for Microcom- 
puters by Kathryn 5 Barley and James К Driscoll Г Data-base management 
systems аге becoming a popular software item. Check this survey for the one that 
interests yau. 


2 36 РОО: A Data Manager for Beginners, Don't Reinvent the 
Wheel by Paul Swanson / A well-known technique makes a good compromise be- 
меееп speed and ease of programming. 


3 1 2 The Atar! Tutorlal, Part 3: Player-Missile Graphics by Chris 
Crawford { The Atan player-missie system allows you to move game figures across the 
screen quickly and easily—even in BASIC. 


3 70 Toward a Structured 6809 Assembly Language, Part 1: An 
Introduction to Structured Assembly Language by Gregory Walker / 
The probem with the goto construct is that rt i$ too general a programming form. 


384 PROLOG, A Step Toward the Ultimate Computer Language 
by Ron Ferguson / This high-level language approaches English іп ease to use. 


400 PS—A FORTH-Like Threaded Language, Part 2 by Valo С 
Motalygo / PS overcomes some of the problems FORTH has with low-level word 
definitions, 


47 2 Linking a Pascal Microengine to a Cyber 170 by Steven M 
Sediet and Jonathan Dust / A umpe filetransfer process combines the best of both 
words. 
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In This Issue 

Office workers who bravely face that ever-growing mountain of paper will 
tell you that keeping track of information becomes more difficult daily. How 
to impose order? As Robert Tinney's cover suggests, the answer is something 
like an electronic file cabinet. 

This month's theme concerns the problems of data management. Joel Neely 
and Steve Stewart will get you started with "Fundamentals of Relational Data 
Organization.” From there you can move on to "Data-Base Management 
Systems: Powerful Newcomers to Microcomputers," "A Survey of Data-Base 
Management Systems for Microcomputers,” and “PDO: A Data Manager for 
Beginners." "DIF: A Format for Data Exchange between Applications Pro- 
grams" presents a strong argument for standardization of data formats. Apple 
I| file-management systems are reviewed. And you can learn how to write 
with your data-base management system. 15 spelling a nightmare? If so, you'll 
be interested in Phil Lemmons’ review of the five major CP/M speiling- 
correction programs. Of course, there's Ciarcia's Circuit Cellar, BYTELINES, and 
our other regular features, too. 
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SCION Corporation pioneered advanced information display systems with ihe 
elegantly simple MicroAngelo™ high resolution S100 single board graphics 
computer. With MicroAngelo™ came a powerful, flexible CP/M* compatible, high 
level firmware called Screenware!M For MicroAngelo'M Color System, Союграк 
software evolved. Easy to integrate, easy lo convert and easy to use. This software 
gave MicroAngelo'M unparalleled capacity to manipulate color transparencies. 
Beyond MicroAngelo!™ with the prototype Advanced Congressional Workstation 
developed for the U.S. Congress, SCION Corporation proved an interactive, very 
high resolution text/graphics display system can be buill with existing technology. 
SCION Corporation grows at its unprecedented rale by evolving beyond today's 
triumphs, to develop graphics engines to solve tomorrow's problems. 
SCION Corporation. More than a graphics company 
For intormation on the next generation of advanced information display systems, 
call today. If the image is important, it has to be SCION. 


cL IU INN 


If the image is important. 


12310 Ріпесгеѕі Road/Reston, Virginia 22091 
703/476-6100 TWX: 710-833-0684 
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MAINTAIN 
PROJECT CONTROL 
WITH 


MILESTONE™ 
iM 


Put your microcomputer 
to work... 


As a project manager, you 
know the value of careful plan- 
ning. An oversight here, a miscal- 
culation there, and in no time, 
you could be in a lot of trouble. 


Now, thanks to MILESTONE ™ 
it's easy to obtain and keep com- 
plete project control. 


MILESTONE is an easy to use 
computer program that puts your 
desk top microcomputer to work 
using the same proven "'critical 
path" techniques previously 
available only on big, expensive 
computers. Now, regardless of 
your type of project, you can plan 
and control manpower, dollars, 
and time. 


Available in most microcom- 
puter formats: CP/M* СР/М-86* 
Apple PASCAL, UCSD PASCAL. 
Call or write: 


SOFTWARE 


2670 CHERRY LANE 
WALNUT CREEK • CA 94596 
(415) 938-2880 


"CP/M and CP/M-BB are trademarks of Digital 
Research 


"MILESTONE is a trademark ol Organic 
Soflware 
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Can We Agree 
on Standards? 


by Chris Morgan, Editor in Chief 


Recipe for a heated debate: 
e Put two or more personal computer users in a room. 


e Ask them to agree оп a hardware or software standard. 
ө Stand back. 


Somewhat cynical? Perhaps, but the mere mention of a proposed standard 
often raises a whole crop of hackles. 1 suspect there are several reasons for this 
attitude: computer scientists are notoriously individualistic (not to say cur- 
mudgeonly); we are often reactionary because of our inbred love of ritual (if 
you doubt this, ask any psychologist who has studied computer people); and, 
perhaps most important, many personal computer industry standards are 
Jacking in many ways. 

For example, we seem to have been poured into the BASIC mold, like it or 
not. (Although, ironically, BASIC is possibly the least standardized of the 
high-level languages.) One hundred ten baud is not exactly Mach 1, Standard 
television receivers leave much to be desired. The S-100 bus has only recently 
become a serious hardware standard, thanks mostly to the Institute of Elec- 
trical and Electronics Engineers (IEEE). 

I remember the day when, fresh from seven years as an aerospace electronics 
engineer, І entered the BYTE offices and first saw ап S-100 board. 1 was ap- 
palled at the number of connector pins—a design approach anathema to 
anyone whose circuits have to survive the vibrations of a moving aircraft. 
There simply was no excuse for putting 100 pins on a printed-circuit board 
when half that number would do. 

Today I know that, far from being a disaster, the S-100 standard has proved 
its worth (although I still wouldn’t want an S-100-based computer in the cock- 
pit of a plane). So I guess I'm a bit of a curmudgeon myself. In fact, I’ve been 
known to take inordinate delight in approaching a group of good-natured 
hackers at a computer convention and innocently expressing my preference for 
BASIC over APL as "much the superior language," or the like. The resulting 
debate is often enough to activate nearby smoke detectors. 

But returning to the question of standards, I want to bring to your attention 
a standard that just about everyone should like: it's called DIF (for Data Inter- 
change Format). DIF was developed by Dan Bricklin and Bob Frankston at 
Software Arts (the developers of VisiCalc), aided by Mitch Kapor, inventor of 
VisiPlot. It's comprehensively described this month in an article called "DIF: A 
Format for Data Exchange between Applications Programs," by Candace E 
Kalish and Malinda F Mayer, on page 174. Briefly, DIF is a standard method 
for representing data in a program so that it can be transported directly to 
other programs, without time-consuming modifications. For example, a 
VisiCalc user might want to plot some calculated data using VisiPlot. (In fact, 
this is why DIF was initially developed.) Since both programs accept the DIF 
standard, the process becomes quick and straightforward. 

As Bricklin explains it, "If you're building a box with pipes going in and out 
of it, it would be nice if there were one pipe that you knew other boxes could 
connect to. With DIF, we essentially define the diameter of that pipe and the 


Expect more from Percom. You won't be disappointed. 


Percom's double-density Z Controller for the H-89 is 
now available. 

Check its many outstanding features. 

And keep in mind its from Percom, a company 
that introduced its first disk system in 1977. 


e Controls up to four single- or double-headed mini-disk drives. 
e Handles 35-, 40-, 77- and 80-track drives, and other standard 
track densities. e Formatted data storage capacity of 80-track dis- 
kettes is over 368 Kbytes. Forty-track diskettes store over 184 
Kbytes. Capacities for other track densities are proportional. А Z 
system with four double-headed, 80-track drives provides almost 
3 dep p of on-line data. e The Z Controller co-resides with 
your H-89 disk drive controller. Your software can select either, 
and you don't have to move drives around when switching be- 
tween systems. € The Z Controller includes Percorn's proven dig- 
ital data separator circuit and a dependable write-precompensation 
circuit. Expect reliable disk operation for a long, long time under 'Z' 
control. e The Percom Z Controller is priced at only $249.95, com- 
plete with HDOS-compatible disk drivers on diskette, internal inter- 
connecting cable and comprehensive users manual. 


System requirements — H-89 Computer with 24 Kbytes memo- 
ry (min), Replacement ROM Kit H-88-7 and HDOS 2.0. 


PERCOM DATA COMPANY, INC. 


1122D PAGEMILL RD. DALLAS. TX 75243 
(214) 340-7081 


Toll-Free Order Number: 1-800-527-1222 
і 1941 PERCOM DATA COMPANY. Inc. 


PERCOM, ZFD-40 and ZFD-0 are trademarks of Percom Data Company. 
CPM is a trademark of Digital Research Corporation 


Add-On Z Drives for H-89, H-8 Computers 


e Forty- and eighty-track densities in either 1- or 2-drive modules. 
ө All drives are rated for single- and double-density operation. With 
a 2 Controller, an 80-ітасК drive can store over 364 Kbytes (for- 
matted, one-side), a 40-track drive can store over 184 Kbytes. 
e Some models permit “Нірру” storage, letting you flip a diskette 
and store files on the second side. € Z drives are fully tested, includ- 
ing a 48-hour operating burn-in to prevent shipment of drives with 
latent defects. € Assembled and tested one-drive units from only 
$399, two-drive units from only $795. 


System requirements — Н-89 or H-8 computer with 16-Kbyte 
RAM, Heath first-drive floppy disk system, HDOS and drives inter- 
connecting cable. (Two-drive interconnecting cable optionally 
available from Percom) 


PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 


Watch for announcement of ‘Z’ CP/M. 


Yes... Га like to know more about Percom Z drives and the 
Z Controller. Rush me free literature. 


Send to 
РЕНСОМ DATA COMPANY, Inc., Dept. 26 -В02 
11220 Pagemill Rd. Dallas, TX 75243 


name 


у state 
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zip phone number 
MAIL TODAY! 


Ччеазгавзезегейбегевеесесазэзэеетегееегееаееегейтешвфееф 


PROFESSIONAL PASCAL 


SYMBOLIC DEBUGGER 


This fourth generation version of our reliable, Z-80 
native code compiler adds the two features 
professionals ask for: 


Ф SWAT™—an interactive symbolic Разса! debugger 
that allows easy error detection. 

è Overlays—that allow larger programs to run in 
limited memory. 


А compiler for Professional programmers 
Pascal/Z is a true Pascal. It closely follows the Jensen 
and Wirth standard with a minimum of extensions 
designed to aid the serious program developer in 
producing extremely compact, bug-free code that 

runs FAST. 


Pascal/Z generates Z-80 native code that is ROMable 
and Re-entrant. Permits separate compilation, direct 
file access, external routines and includes a relocating 
macro assembler and Microsoft compatible linker. 
And code written for Pascal/Z is fully compatible 
with I*PAS 8000, our new native code Pascal compiler 
for Z-8000, to guarantee graceful migration to 

16 bit operation. 


Get “Тһе FACTS about Pascal" 


Confused about which Pascal to buy? 
Pseudo-code... Native code... M, MT or 

Z? Compare the unbiased benchmarks 

in our new booklet. Don't buy a Pascal 
compiler until you've read it. 


P > Call us for a free copy: 
800-847-2088 
BS \ (outside NYS) 


or 607-257-0190 


And ask your local 
full-service 
computer dealer 
about our 
Pascal/Z 
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Ithaca Intersystems Inc. 
Micros for bigger ideas. 


Ithaca Intersystems Inc. 


1650 Hanshaw Rd • Ithaca, NY 14850 * TWX 510 255-4346 


U.K. Distributor: 
Ithaca Intersystems (U.K.)Ltd. 


Coleridge Road London N8 8ED Phone: 01-341 2447 Telex: 289568 


Editorial 


number of threads per inch." Another positive feature of 
DIF is the ease with which it can be used by novice pro- 
grammers as well as experienced hackers. 

Software Arts is actively promoting DIF through the 
nonprofit DIF Clearinghouse, POB 527, Cambridge MA 
02139. Anyone adopting DIF will have his or her pro- 
gram added to the list of DIF-compatible programs, 
which can be obtained by writing to the clearinghouse. 
Several programs currently support the DIF standard (see 
the aforementioned article for a complete list). DIF ap- 
pears to be a standard that has everything going for it, 
and 1 endorse it. 

I'd like to hear from readers about the whole question 
of standards in our industry. Are our attempts to 
organize our lives futile? Should we even try? Is it in- 
evitable that economics will be the lone arbiter of tomor- 
row's standards? I suspect this may be the case. iil 


We recently received word that Dan Bricklin is this 
year s winner of ACM's Grace Murray Hopper award for 
the most valuable contribution to the field by someone 
under age 30. Congratulations from all of us at 
BYTE...CM 


Articles Policy 

BYTE is continually seeking quality manuscripts written by indi- 
viduals who are applying personal computer systems, designing 
such systems, or who have knowledge which will prove useful 
to our readers. For a more formal description of procedures and 
requirements, potential authors should send a large (9 by 12 inch, 
30.5 by 22.8 cm], self-addressed envelope, with 28 cents US 
postage affixed, to BYTE Author's Guide, PO8 372, Hancock NH 
03449. 

Articles which аге accepted are purchased with а rate of up to 
$50 per magazine page, based on technical quality and suitability 
for BYTE’s readership, Each month, the authors of the two 
leading articles in the reader poll (BYTE's Ongoing Monitor Box or 
“BOMB”) are presented with bonus checks of 5100 and 550. 
Unsolicited materials should be accompanied by full name and 

| address, as well as return postage. 
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Networking Scheme for the TRS-80 Model 11 


Tandy Corporation has arranged to use Datapoint Corporation's At- 
tached Resource Computer (ARC) technology, software, and protocols 
for a high-speed TRS-80 Model II local network. Called ARCNET, the 
new network will let up to 255 Model IIs share peripherals and data 
bases. ARCNET can include Datapoint file processors, computers, 
printers, and 137-megabyte hard disks. For an ARCNET network, you 
will need a $400 board, which Tandy will sell and install, plus RG-62 
coaxial cable and junction boxes to link the computers. One in four 
Model IIs on the network will function as a file processor. 

Since Model IIs on the ARCNET network can share access to a large 
hard disk, there will be a version of the machine without a built-in Нор- 
py disk. Future Tandy computers will be ARCNET-compatible. Tandy 
wil! not adapt the TRS-80 Model III for the network, citing different screen 
parameters and operation speeds as the reason. lii 
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The ultimate single user machine 


Тһе PDS-80™ with Cache BIOS" is a 
professional system designed for the 
most rigorous single user CP/M* 
environments...in business, software 
development, scientific, educational 
and industrial research... where 
speed and program space are critical 
factors. 


SymBIOSis quadruples speed 

No matter what high-level language 
you use... Cobol, Basic, Fortran, 
PL/1, or Pascal... PDS-80 offers more 
speed, power and reliability than any 
other floppy based CP/M system 
currently on the market. The 
InterSystems Cache BIOS fully 
exploits the advanced DMA and 
interrupt features of our reliable 
Series I] hardware to buffer whole 
tracks in extended memory so most 
operations run two to four times 
faster than on other floppy based 
systems... actually equals the speed 
of many small hard disk systems. 
And Cache BIOS also provides many 
sophisticated system test and 
protection features to assure reliable 
operation. 


Ап advanced CP/M 
application system 


PDS-80 has all you need for 
commercial systems integration and 
applications software development... 
including a choice of the industry's 
only integral 8 bit front panel. Best of 
all, PDS-80 allows the systems 
integrator or applications developer 
addressing a vertical market to 
develop on the same components he 
configures for resale. The highly 
expandable modular design with 


Ithaca Intersystems Inc. 


U.K. Distributor Ithaca Intersystems (U.K.)Ltd. Coleridge Road 
“2-80 and Z-8000 are registered trademarks of Zilog, Inc. 
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20slot S-100 mainframe allows almost 
unlimited options to suit any end use 


environment...including a choice of 
tabletop or rackmount design. 

InterSystems will work with you at 
whatever level is appropriate to 
configure the target system you need 
...Tight up to fully assembled and 
tested systems with floppy and 
Winchester disk drives. 


Full software support 


In addition to InterSystems' Cache 
BIOS and the CP/M operating 
system, models of PDS-80 


у | .— can include 

P epi on Pascal/Z, 
4 
N 


our highly scolaimed 2-80% native 
code Pascal compiler, and InterPak 
80™, a special set of utilities 
including a powerful screen editor 
and versatile spelling editor to assist 
in the rapid editing, proofing and 
documentation of your code. These 
powerful programming aids are also 
available as standalone products. 


It's upgradeable! 


Both hardware and software are 
designed to provide for upgrade to 16 
bit operation. Programs written for 
Pascal/Z are fully compatible with 
I*Pas 8000", our Z-8000? native code 
compiler, and all PDS-80 systems are 
upgradeable to our 16 bit multi-user 
DPS-8000. 


We build micros for bigger ideas. 


Your big ideas. We're dedicated to 
providing the computer professional 
... Systems Integrators, commercial 
program developers, scientific and 
industrial programmers... with 
professional hardware and software 
tools. And we support our customers 
to the fullest, with complete, 
professional documentation, 
application engineering consultation, 
and prompt, responsive service both 
from the factory and through factory- 
authorized service centers. 


Call us toll free: 800-847-2088 


for complete 
information on any 
of our 8 or 16 bit 
systems and 
software 
products, | 6. 
4 J Distributor 
Inquiries 
Invited 


InterSystems" 


“Trademarks of Whaca Intarsystems Inc. 


Ithaca Intersystems Inc. 


Micros for bigger ideas. 


е 1650 Hanshaw Road е Ithaca, NY 14850 * Phone (607) 257-0190 • TWX: 510 255 4346 
London М8 ВЕР Phone: 01-341 2447 Telex: 299568 
"Registered trademark of Digital Research 
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Music Board Draws Criticism 


Having read Rob Moore's article 
“Mountain Computer's MusicSystem" 
(see the July 1981 BYTE, page 60), I feel I 
must comment on some of the technical 
errors that give an incorrect impression of 
other synthesizers available for the Apple, 
particularly since our ALF synthesizers are 
mentioned several times in the article. 

First, Mr Moore has an incorrect im- 
pression of the definition of “synthesizer.” 
Contrary to his statements, all music 
cards available for the Apple that I'm 
aware of are truly synthesizers, not just 
Mountain Computer's, А "music synthe- 
sizer" is simply a device that creates music 
by "synthesis," і,е., by control of two or 
more parameters (each of which is only 
part of a sound) to produce a complete 
sound of the desired nature. Mr Moore 
seems to think that an ability to imitate 
conventional instruments is necessary in a 
synthesizer, but such is not the case. Ac- 
tually, no synthesizer available for the 
Apple (and, for that matter, virtually no 
synthesizer of any sort) can imitate con- 
ventional instruments. Only Mountain 
Computer claims to be able to do this. A 
few moments of listening will convince 
anyone that the claim is advertising 
"hype": the unit simply cannot imitate 
most instruments well enough to fool even 
the moderately careful listener, much less 
someone very familiar with the instru- 
ment being imitated. Responsible com- 
panies make no such claim; the goal of 
synthesizers is to create music that sounds 
good and has sufficient variety, not to 
duplicate a conventional instrument's 
sounds exactly. 

Mr Moore places the Mountain Com- 
puter synthesizer in the same class with 
Moog and ARP synthesizers, although 
they are almost totally different (the 
Mountain Computer unit, for example, 
uses additive synthesis and the Moog and 
ARP units are almost exclusively subtrac- 
tive synthesis), Then he degrades the 
attack-decay-sustain-release method used 
on the ALF units, although this method is 
identical to the envelopes used on the ex- 
pensive Moog and ARP. He specifically 
mentions that this method is difficult to 
use for piano-like envelopes, since they 
decay during sustain. This is incorrect. 
The fact that a piano decays during sus- 
tain simply means that the sustain level 
should be adjusted to zero and a very slow 
decay rate used. The abrupt drop upon 
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key release is, of course, managed with a 
fast release rate setting. 


In the realm of music notation, Mr 
Moore claims that music printed by the 
PRINT command can be cut and pasted to 
form an orchestral score. This, too, is in- 
correct, [п an orchestral score (acutally 
"full score"), the measure bars will line up 
from part to part; the PRINT command 
does not adjust the music printout as it 
would be in a typical musical score. In 
fact, the PRINT command output is miss- 
ing so many music features, notably 
beaming of notes shorter than quarter 
notes, that to an untrained eye it might 
not even resemble the original score, even 
if the various parts are pasted together. 

Mr Moore also fails to understand the 
limits of the Apple's processor, except 
when discussing the particularly difficult 
case of software-driven D/A (digital-to- 
analog) synthesis. He mentions that three 
ALF 3-voice cards can be used for nine 
voices, which is true, but he states that an 
advantage of this card is that more voices 
can be added simply by using additional 
cards, If this were true, why not use four 
cards for twelve voices? In fact, the Apple 
processor is pressed to keep up with the 
nine voices. The processor-speed limita- 
tion affects every parameter controlled by 
the software. If the Apple were twice as 
fast, we would be able to have envelopes 
on the ALF card that were twice as 
smooth, which would result in a greater 
variety of sounds due to increased resolu- 
tion and accurate control. The speed limit 
affects all synthesizers of all types, but the 
Mountain Computer system is particular- 
ly affected because the computer runs 
only at half speed during playback. Add 
the burden of 16 voices, compared to 
ALF's conservative nine, and you'll surely 
realize the Mountain Computer's soft- 
ware-controlled parameters (such as fre- 
quency and amplitude envelopes) must be 
very coarse indeed. In turn, this limits the 
variety of sounds available, 

Mr Moore's statement that square-wave 
synthesizers have invariably sharp high 
notes and buzzy-sounding low notes is in- 
correct. Using Fourier analysis, which he 
describes on page 78, one can see that the 
harmonic contents of high and low notes 
are identical. The process he calls additive 
synthesis (used to create different sounds) 
can be done on every synthesizer avail- 
able for the Apple, not just the Mountain 
Computer system. It is important to note 
that additive synthesis can be used only to 


add harmonics. Therefore, a square-wave 
synthesizer, already rich in harmonics, 
cannot produce low harmonic sounds us- 
ing additive synthesis, By using very 
detailed and rapid envelopes on several 
channels, extremely complex and in- 
teresting sounds can be created. Because 
the Mountain Computer unit cannot pro- 
duce very short notes (due to processor 
limitations I mentioned) and because it 
does not have a subroutine capability 
(which 15 essential, especially for 
echo/reverb effects), it cannot produce 
the types of sounds that are available on 
the square-wave units. 

The greatest injustice done to the 
various competing cards lies in the text 
box "Music Making " on page 84 and in 
Moore's conclusions. He virtually de- 
clares that all other systems have advan- 
tages and disadvantages, but the Moun- 
tain Computer system has the best of 
everything. Each unit has its own best and 
worst factors. True, the Mountain Com- 
puter unit has a price of $545 and a full- 
blown ALF AMS system is $735 (not $795 
as quoted іп the article), but the ALF MC1 
has as many voices as that full-blown sys- 
tem and costs only $195 (not to mention 
having all the goodies that on page 92 he 
wishes the Mountain Computer system 
had). As one might expect, these different- 
ly priced systems offer different types of 
performance. Despite Mr Moore's claims, 
the Mountain Computer system is de- 
finitely not the most powerful synthesizer 
available for the Apple II—no particular 
unit is. 

Finally, it might be nice for readers to 
have our address and phone number. Rob 
Moore gives the phone number and ad- 
dress of every company he mentions ex- 
cept ALF. Our phone number is (303) 
234-0871. 


Philip J Tubb 
ALF Products Inc 
1448 Estes 
Denver CO 80215 


Rob Moore Replies: 

I must concede Phil Tubb's point that 
any device that allows control of two or 
more musical parameters can accurately 
be called a synthesizer. According to his 
definition, however, the Apple's speaker, 
with its control of frequency and volume 
(on or off), is also a synthesizer. But I do 
not know of any "professional-quality" 
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нө о ош VB3 i is t ne perf ect 
video interface for word pro- 
cessing. It produces a standard 
80x24 display of upper and 
lower case characters or as 
much as 80x50 for a full page 
of text. The matrix for graphic 
display goes up to 160x200. 
And with optional EPROM, 
as many as 256 user program- 
med characters or symbols can 
be produced. 

VB3 is memory mapped 
for rapid screen updating. But 
it occupies memory only when 
activated. So one or more 
VB3s can be located at the 
same address with a full 65K 
of memory still available to 
the user. 

It generates both U.S. 
and European TV rates and 
meets IEEE 696.1 standard. 
Other features include key- 
board input, black on white or 
white on black, one level of 
grey, underline, strike thru, 
blinking char., blank-out 
char., and programmable cur- 
sor. Software includes a 
CP/M compatible driver and a 
powerful terminal simulator. 


4t n AIC Ll le 


ТЫКЕ ПК d Шу 5 : “100 oed 
is Z-80 CPU on the 
market. 


It operates at 2M Hz or 
4MHz by DIP switch selection 
and includes two sockets for 
2716/2732 EPROMs or 2K 
RAMs. Memory sockets can 
be disabled. Separate run/stop 
and single step switches allow 
system evaluation without the 
benefit of a front panel. 

CB2 also features an 


:MWRITE signal, firmware 


vector jump, and an output 
port to control 8 extended ad- 
dress lines (allowing use of 
more than 65K of memory). 
Jumper options generate the 
new IEEE 696.1 signals. 


Our CBIA is identical to 
our popular СВІ with the ex- 
ception that the on-board 
RAM has been increased from 
256 bytes to a full ІК. 

It also features an op- 
tional 2K of 2708 EPROMs, 
power-on/reset vector jump. 
MWRITE, parallel input port 
with status and DIP switch 
addressing. 


Our S-100 line includes CPU, 
Video, I/O, 8 and 16 Bit 
RAM, EPROM, EPROM 
Programmer, Prototyping, 
Terminator, Extender, and 
Mother boards. Available 
assembled or as kits. 


New SSM Products. 
Please call for all the latest details on our newest products: 
е MB 64 64Kb stalic RAM memory. 


” 105 


• 108 


ELEME 


SSM Microcomputer Products, Inc. 
2190 Paragon Drive, San Jose, СА 98131, (408) 946-7400 Teles: 1711071, 


two parallel, two serial input/output ports, with com- 
plete RS-232 protocol. 
multiple RS-232 serial 1/Os. 


PWN: 910-318. 2077 
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Baked Apple. 


Last Thanksgiving, a designer from 
Lynn/Ohio Corporation took one of 
the companys Apple Personal Computers 
home for the holidays. 

While he was out eating turkey, it 
got baked. 

His cat, perhaps miffed at being left 
alone, knocked over a lamp which started 


, 


a fire which, among other- 

unpleasantries, melted ам” 
hisTV set all over his IE; 
computer. He thought Zz 
his goose was cooked. ) 

But when he took the 
Apple to Cincinnati Computer Store, 
mirabile dictu, it still worked. 

А new case and keyboard made it 
as good as new. 

Nearly 1000 Apple dealers have 
complete service centers that can quickly 
fix just about anything that might go 
wrong, no matter how bizarre. 

So if youre looking for a personal 
computer that solves problems instead of 
creating them, look to your authorized 
Apple dealer. 

Youll find everything well-done. 


ditti 


For the authorized dealer nearest you, call (800) 538-9696. In California, call (800) 662-9238. Or write: Apple Computer Inc., 10260 Bandley Dr., Cupertino, CA 95014. 


SERVICE 


The personal computer. | 
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synthesizer that does not offer some 
degree of waveform control, whether it is 
Moog, ARP, Synclavier, or even Radio 
Shack's new Moog unit. 

ін my article, I did not say that a syn- 
thesizer must be able to imitate real in- 
struments, In fact, a synthesizer with con- 
trol of a reasonable number of parameters 
will be able to produce recognizable in- 
strument sounds as a by-product of its 
flexibility in sound production. 

Mr Tubb has also apparently confused 
the meanings of the words imitate, 
simulate, and duplicate. Neither І, nor 
Mountain Computer, claim that the 
MusicSystem can duplicate the sound of 
real instruments; however, it can produce 
recognizable simulations (or imitations) of 
a number of conventional instruments. 
This is an ability that is usually attractive 
to newcomers who have not had much ex- 
perience with music synthesis, but who 
might enjoy simulating the sounds of 
familiar instruments. 

Mr Tubb is correct in his comments 
about the MusicSystem's PRINT com- 
mand. Yet, that is why I referred to its 
output, when cut and pasted, аза"... 
sort-of-orchestral . . ." score. While un- 
conventional, the result is still useful. 

I'm afraid that it is Mr Tubb who fails 
to understand the capabilities of the 
Apple's 6502 microprocessor. If the 6502 
is fast enough to generate D/A music, 
sampling four parts at 8 kHz each, then it 
certainly has the speed to sample 16 envel- 
opes at several hundred samples per sec- 
ond. Аз a matter of fact, the MusicSys- 
tem's 8 ms envelope-sample period falls 
near the beginning of the 5 to 20 ms range 
of periods typically found in systems of 
this type. His comment that the envelopes 
must be very coarse in a 16-voice system 
(while smooth with the ALF's "conserva- 
tive" nine voices) has no basis in fact. It 
sounds as though he is trying to say that 
"less is more"—that nine square-wave 
voices are somehow better at producing 
music than 16 variable waveform voices. 

] stand by the statement that square- 
wave-only systems invariably have 
bright, sharp high notes and buzzy-sound- 
ing lows. Although both high- and low- 
frequency square waves have the same 
harmonic content, they do not have the 
same mix of frequencies. Additionally, 
the human ear's response drops off quite 
fast at low frequencies, so when a low-fre- 
quency square wave is played, the listener 
hears proportionally more of the high-fre- 
quency components—thus, the “buzzy” 
sound. 
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Regarding additive synthesis: Just as 
Fourier analysis decomposes a waveform 
into its simplest component parts (i.e., 
sine waves with frequencies that are in- 
teger multiples of the note's fundamental 
frequency), Fourier synthesis is used to 
construct a waveform from these same 
components. Although additive synthesis 
is often used as a synonym for Fourier 
synthesis, it may also consist of adding 
various arbitrary waveforms to synthesize 
the final result. But I cannot agree that a 
fixed-waveform music device can accom- 
plish additive synthesis. Certainly some 
interesting and sometimes pleasant sounds 
can be produced, but rapid envelope 
variations are not the same as additive 
synthesis. 

Mr Tubb is correct when he mentions, 
as I did in the article, that the Mountain 
Computer MusicSystem has no musical 
subroutine capability, while the ALF 
does. Fortunately, this is only a software 
limitation that will be corrected in the 
next software release and not a hardware 
limitation. 

I do not believe that any injustice was 
done in the "Music Making" textbox in the 
article. When products of any sort are 
produced to meet specific cost goals, 
various trade-offs have to be made to stay 
within those limits. Inevitably, the trade- 
offs vary and different products will have 
their own strengths and weaknesses. Also, 
as electronic technology advances, prices 
will come down and allow features to be 
included that might have been too expen- 
sive a few years ago. 

Mr Tubb also manages to confuse the 
terms most powerful and best. The Music- 
System is the most powerful synthesizer 
currently available for the Apple П. It of- 
fers more voices and control of more 
musical parameters than any of the 
others. It is also relatively expensive and a 
bit more difficult to use than some of the 
lower-cost units. This is not to say that it 
is always the best choice for a given in- 
dividual. The best choice is the unit that 
fits within the user's budget and offers the 
most acceptable combination of features. 

I'm sure that many people will find the 
ALF MCI to be a good choice. With its 
nine voices and the excellent ALF soft- 
ware, the MCI is a very good value. 


DUE TO A PRINTING ERROR, pe" 
PerCom Heath Zenith ad on page 15 of the 
October issue should have been the Per- 


Com ad for the TRS-BO drive systems, We 
apologize for any inconvenience this r may 
have caused our readers. | 
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Quality Percom products are available 
from the following authorized Percom 
retailers. If a retailer is not listed for your 
area, call Percom toll free at 1-800-527. 
1222 for the address of a nearby retailer, 
or to order directiy from Percom. 
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Disk Storage: It’s Мо Place to Compromise. 


A dependable disk system 
means everything to the high- 
performance operation of your 
computer. At Percom, we know 
this. And we do something 
about it. 

For example, the connectors 
on our TFD drive systems are 
gold plated. 

Why? Because solder-plated 
contacts oxidize, forming an in- 
sidious insulation that can 
cause erratic operation. And 
then total failure. 

Gold-plated connectors are 
just one way we make better 
drive systems than the competi- 
tion. 


Now #1 for the Model III 


Quality Percom TFD drives provide more 
features, cost less. Add-on drives start at 
only $439.00. Complete First-Drive Sys- 
tems start at only $749.95. Features: 
"Flippy" Capability — Record your 


To order products. or for the name of your 
authorized Percom retailer. call toll free: 


1-800-527-1222 


PERCOM 


РЕНСОМ DATA COMPANY, INC. 
11220 PAGEMILL RD DALLAS, TX 75243 
(214) 340-7081 


“trademark of Percom Data Company. Inc 


‘trademark of Tandy Radio. Shack Pa Ы РЕ which has no relationship to Percom Dalia Company 


programs and data on either side of a dis- 
kette. Greater Storage Capacity — 
Store 180 Kbytes — formatted — on one 
side of a 40-track TFD drive. Store over 
twice as much on a TFD 80-track drive. 
Think Megabytes — Your TFD drive 
controller will handle up to four drives. 
You can access almost 1.5 million bytes 
of on-line program and data files. Either 
Add-in or Add-On — Your TFD First 
Drive System can be either internal 
(add-in) or external (add-on). In either 
case, you get a complete system in- 
cluding the disk controller, drive, power 
supplies and disk-operating software. 
BASIC-Language DOS — Included on 
diskette with each First Drive System is 
Percom's OS-80/I[]™. This easy-to-use 
disk-operating system loads into 7 Kbytes 
of RAM and then frees the drive for other 
use, With 05-807 programs, you can 
have ІШІ, read-write interchangeability 
between Model I and Model Ш diskettes. 
Or Model Ш TRSDOS* — ТЕР 40- 
track drives work with Tandy's Model II] 
TRSDOS, without modification. For 80- 
track operation, TRSDOS can be easily 
modified with diskette patches supplied. 


Still #1 for the Model I 


Besides greater storage capacities, more 
quality control measures and lower pri- 
ces, all Percorn Model I drives are rated 
for double-density operation. 

Plug a DOUBLER™ in your Expansion 
Interface and enjoy the same double- 
density disk storge capacity as Model II] 
owners. Included with each DOUBLER is 
a TRSDOS compatible double-densit 
disk-operating system. DOUBLEZA 
programs are available for upgrading oth- 
er popular DOSs for DOUBLER opera- 


tion. And our double-density version of 
05-80" costs just $49.95. 

Of course you don't have to upgrade 
your Model [ for double-density opera- 
tion to use Percom disk drives. But it's 
nice to know you can. 

Percom TFD drives for the TRS-80* 
Model l are available in 40-, 77- and 80- 
track versions, in 1-, 2- and 3-drive con- 
figurations. Prices start at $399.00. 
System requirements: Model Ili TFD drives work 
with a 16-Kbyte system (min) and Model III BASIC. 
The initial drive must be a first-drive system. Àn op- 
tional interconnecting cable is available for expand- 
ing with external drives #3 and #4. Model 1 ТЕР 
drives work with a 16-Kbyte system (min) equipped 
with an Expansion Interface, Level !! BASIC and 
DOS software, and an interconnecting cable. Two- 
and four-drive interconnecting cables are available 
from Percom. 
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Letters 


If the buyer can afford $545 or so, he or 
she should consider the MusicSystem. 
While its software could be improved in 
some areas, the MusicSystem's capabil- 
ities cannot be duplicated at this time. 

An experimenter who wants to learn 
computer music from the inside out could 
take advantage of the excellent and inex- 
pensive D/A music products offered by 
Micro-Technology Unlimited if he or she 
is willing to do some of the software 
work, 

There are also a number of other inex- 
pensive music cards—I have not tried 
them all. In short, there is no single sys- 
tem best for everyone. 1 suggest that 
readers go to a store and try out as many 
as possible and let their ears and budget 
decide. 

l apologize for the inadvertent omission 
of ALF's address. 


Mountain Computer Responds: 

While the overall tone of Mr Philip 
Tubb's letter is extremely patronizing 
toward his own product and critical 
toward ours, I must say that Rob 
Moore's fine rebuttal covers many of the 
complaints that we would have in that 
particular category. There are one or two 
technical points that I will elaborate on 
here. 

Our use of envelope control is one that 
represents a true envelope and how it ac- 
tually occurs in an instrument, rather than 
їп а conventionally synthesized method. 
This allows for the proper length and 
decay factors giving a more natural 
sound, Mr Tubb also fails to mention that 
his system cannot print any scores. 

Another point that he brings out is that 
the computer runs at half speed on play- 
back. While this is true, it is not a draw- 
back because we can use the DMA capa- 
bilities of our system to our advantage. 
We service 16 voices without the informa- 
tion for the waveforms because the board 
has integrated intelligence. It can produce 
enough information for itself and the 16 
voices simultaneously without the need 
for the Apple's 6502 processor's time, The 
ALF board, on the other hand, must be 
tied to the 6502 processor, continually us- 
ing it to service the 9 voices and the 
envelopes. In short, we have very fine 
resolution on our waveforms and enve- 
lope controls, and ALF only has the enve- 
lope at a very low resolution point. 

Additionally, the 9 voices (and that's 
only with three boards) are still not equal 
to or as versatile—that is the word Mr 
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Moore used—as the Mountain Computer 
system. Without any argument on any 
other manufacturers part, you will find 
the most capable and versatile system to 
be the Mountain Computer system. 


Kent C Greenough, Director of Sales 
Mountain Computer Inc 

300 El Pueblo Rd 

Scotts Valley СА 95066 


A Little Ada Clarification 


Having read "BYTELines" in the August 
1981 BYTE (page 224) and having re- 
ceived several phone calls as a result of the 
article "Ada and Little Ada Released," I 
am prompted to write and clarify what 
may be a bit of a confusion. 

TeleSoftware is wholly owned by a 
company called TeleSoft. TeleSoft does 
indeed have the first commercially avail- 
able Ada compiler. It's called TeleSoft- 
Ada. 

The juxtaposition of TeleSoftware's im- 
plementation of Ada and some informa- 
tion about "Little Ada" was unfortunate. 
There is absolutely no connection be- 
tween TeleSoft-Ada and Little Ada. 

Perhaps the confusion has arisen 
because only one address was printed at 
the end of the article, not ours! 


Peter Dine, President 
TeleSoft 

10639 Roselle St 

San Diego СА 92121 


Setting the Record Straight 


In the August BYTE, our MultI/OS for 
8080 and Z80 systems was mentioned in 
“BYTELines.” BYTE incorrectly stated 
that "like the others, it also maintains 
CP/M compatibility." We are not similar 
to the others, they are similar to us! Info- 
Soft has been the trailblazer in CP/M 
compatibility since we created the game 
with CDOS. Everyone else is trying to 
catch up to us, Multi/OS is a new product 
based on our single-user I/OS that has 
been arcund for more than four years. We 
have maintained CP/M compatibility For 
just as long, 


Richard Roth, Vice President 
Software Development 
InfoSoft Systems Inc 

25 Sylvan Rd S 

Westport CT 06880 Ш 


Visit Your Heathkit 
Electronic Center* 


where Heath / Zenith Products are 
displayed, sold and serviced. 


PHOENIX, AZ 

2727 W indian School Rd. 
602-279-6247 
ANAHEIM, CA 

330 E. Ball Rd. 
714-776-9420 
CAMPBELL, СА 
2350 5 Bascom Ave 
408-377-8920 

EL CERRITO, СА 
5000 Potrero Ave 
415-236-8870 

LA MESA, CÀ 

8363 Center Or 
714-461-0110 

LOS ANGELES, CA 
2309 5 Flower St 
213-749-0261 


POMONA, CA 

1555 М. Orange Grove Ave 
714-623-3543 
REDWOOD CITY, CA 
2001 Middlefield Rd 
415-365-8155 
SACRAMENTO, СА 
1860 Fulton Ave 
916-486-1575 
WOOOLAND HILLS. CA 
22504 Ventura Blvd. 
213-883-0531 
DENVER, CO 

5940 W 38th Ave 
303-422-3408 


AVON, CT 
oW Main 5}, {Rt 44) 
203-678-0323 
HIALEAH, FL 
4705 W. 16th Ave. 
305-823-2280 


PLANTATION, FL 
7173 W Broward Blvd 
305-791-7300 


813-88 
ATLANTA, GA 
5285 Roswell Rd 
404-252-4341 
CHICAGO, IL 
3462-66 W. Devon Ave. 
3t2-583-3920 
DOWNERS GROVE, IL 
224 Ogden Ave 
312-852-1304 
"pj IN 

2 E. 62nd St 


$7 257- 432) 


MISSION, KS 

5960 Lamar Ave 
913-362-4486 
LOUISVILLE, KY 
12401 Shelbyville Rd. 
502-245-7811 
KENNER, LA 

1900 Veterans 
Memorial Hwy 
504-467-6321 


BALTIMORE, MD 
1713 Е. Joppa Rd 
301-661-4446 
ROCKVILLE, MD 
5542 Nicholson Lane 
301-881-5420 
PEABODY, МА 

242 Andover St 
617-531-9330 
WELLESLEY, MÀ 
165 Worcester Ave 
617-237-1510 
DETROIT, МІ 

18645 W Eight Mile Ad 
313-535-64 

E. DETROIT, MI 
18149 Е Eight Mile Rd 
313-772-0416 
HOPKINS, MN 

101 Shady Dak Rd. 
612-938-6371 

ST. PAUL, MN 

1545 White Bear Ave 
612-778-1211 


TAMPA, FL 
4019 W Азу ыш Аме. 


BRIDGETON, М0 
3794 McKelvey Rd 
314-291-1850 


OMAHA, МЕ 
9207 Maple ot. 
402-391-2071 


ASBURY PARK, NJ 
1013 State Hwy 35 
201-775-1231 


FAIR LAWN, NJ 
35-07 Broadway (R1. 4) 
201-791-6935 


AMHERST, NY 
3476 5һепдап Or 
716-835-3090 


JERICHO, L.I. МҮ 
15 Jericho Turnpike 
516-334-8181 


ROCHESTER, NY 
937 Jeiterson Rd 
716-424-2560 


N. WHITE PLAINS, МҮ 
7 Reservoir Rd 
914-761-7690 


CLEVELAND, OH 
28100 Chagrin Blvd 
216-292-7553 


COLUMBUS, OH 
2500 Morse Rd. 
614-475-7200 


TOLEGO, OH 
48 S. Byrne Rd 
419-537-1887 


WOODLAWH, OH 
10133 Sprin field Pike 
513-771-8850 


OKLAHOMA CITY, OK 
i Northwest 
ere 
-848-7 


MENTA. А 
- see Vancouver, WA 


FRAZER, PA 
T Lancaster Pike 
(Rt 30) 
215-647-5555 


PHILADELPHIA, РА 
6318 Roosevelt Blvd 
215-288-0180 


PITTSBURGH, РА 
3482 Wm Penn Hwy 
412-824-3564 


WARWICK, НІ 
558 Greenwich Ave 
401-736-5150 


DALLAS, TX 

2715 Ross Ave 
214-826-4053 

FORT WORTH, TX 
6825-A Green Daks Rd 
817-737-8822 


HOUSTON. TX 
1704 W Loop N 
713-869-5263 


SAN ANTONIO, TX 
7111 Blanco Road 
512-341-6876 
MIDVALE, UT 

58 East 7200 South 
601-566-4626 
ALEXANDRIA, VA 
6201 Richmond Hwy 
703-765-5515 


VIRGINIA BEACH, VA 
1055 independance Blvd 
804-460-0997 
SEATTLE, WA 

505 81h Ave М 
205-682-2172 
TUKWILA, WA 

15439 53rd Ave S 
206-246-5358 


VANCOUVER, WA 
516 S.E Chkalav Drive 
206-254-4441 


MILWAUKEE, WI 
5215 W. Fond du Lac 
414-873-8250 


*Units of Verterhnolngy Electronics Corp. CP-199R2 


Look beyond the computer. Look at how the total 
system- hardware, software, support, service- 
meets your needs, today and tomorrow. That's the 
key. When you choose a computer source, you 
choose a long term partner who must stand by you 
with total support. And no one stands by you like 
Heath/Zenith. 


Software 


Including word processing, business applications, 
versatile utility programs, and the Heath Users' 
Group library of over 500 low-cost programs for 
home, work or play. 


And a choice of three operating systems, including 
CP/M by Digital Research for compatibility with 
thousands of popular CP/M programs. 


Languages 
For your own custom programs, Microsoft languages 


are available in BASIC (compiler and interpreter), 
FORTRAN and COBOL. 


Self-Study Courses 


Learn at your own pace with Programming Courses 
that teach you to write and 
run your own programs 

in Assembly, BASIC, 
Pascal or COBOL. 


Head 


WHATSTHEKEY — 
TO BUYING A COMPUTER? 


For the business person, Computer Concepts for 
Small Business helps you evaluate the ways a com- 
puter can benefit your business. And for the novice, 
Personal Computing is a complete introduction to 
computer fundamentals and BASIC Programming. 


Support 


Before and after the sale we work with you to con- 
figure the system that serves you best. We help you 
get your system up and running smoothly. Assist- 
ance is always just a phone call away. 


Service 


Friendly, experienced technicians are available, 
either over the phone or at any of the 56 Heathkit 
Electronic Centers nationwide. 


Visit your Heathkit Electronic Center* 


Pick the store nearest you from the list at left. And 
stop in today for a demonstration of how Heath/ 
Zenith Computer Systems can serve you. If you can't 
get to a store, send $1.00 for the latest Heathkit 
Catalog and the new Zenith Data Systems Catalog 
of assembled commercial computers. Write to 
Heath Co., Dept. 334-834, Benton Harbor, 
MI 49022. 


Pick a strong partner. 
Heath/Zenith & You. 


HEATH ЕМІН 


Your strong partner 


"Units of Verttechnglagy Electronics 
Corporation in the U.S. 


Specifications subject to change without notice. 
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Writing with а 


Nearly every microcomputer user 
appreciates the benefits of writing 
with a word-processing program. 
Pencil, paper, and typewriter can’t 
match keyboard, video display, and 
line printer for speedy writing, 
editing, and printing of almost any 
kind of copy. 

But word processing works best at 
relatively late stages in the writing 
process—after you've recorded your 
research results, compiled references, 
and constructed: an outline for the 
project. In this article I show how 
another type of program, the data- 
base management system, can help 
you in the earlier stages of your 
writing. In fact, such a system can be 
more powerful than а word- 
processing program when you must 
perform a major reorganization of 
your text. 

1 first identify the stages of the 
writing process where a data-base 
management system (DBMS) can Бе 
most useful Then I discuss the 
capabilities of such systems, detail 
their benefits, and recommend 
strategies for using the DBMS to max- 
imum advantage. 


About the Author 

Edward Brent is assistant professor of 
sociology and family and community medicine 
at the University of Missouri in Columbia. He 
is also president of The Idea Works Inc, a 
research and consulting firm specializing in 
computer applications in research and design, 
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Edward E Brent Jr, PhD 
The Idea Works Inc 
506 South Garth 
Columbia MO 65201 


Although everyone has a favorite 
writing strategy, the process of 
writing can be broken down into 
several basic steps, After selecting a 
topic, the writer takes notes on ideas 
he may want to include. Next he 
outlines the article by organizing 
ideas and selecting a manner of 
presentation, The outline serves as a 
guide for composing the text, which is 
then revised until it satisfies the 
writer, 


Limitations of Word Processing 

When it comes to composing text, 
correcting it, and printing it out in an 
acceptable form, word-processing 
programs provide obvious advan- 
tages. But such programs lend 
themselves less well to note taking, 
outlining, and making major revi- 
sions, For these tasks, a DBMS can 
save time and energy. 

When taking notes, you need a 
mechanism for recording ideas so that 
they will be easily accessible later. 
Note taking also calls for a system to 
minimize effort without distracting 
you from the task at hand. Both note 
taking and outlining involve only 
small amounts of text—text that's 
rough and tentative at best. Word- 
processing programs don't deal well 
with text in this form. 

Át the revision stage, word- 
processing programs do an efficient 


Data-Base Management System 


job with minor changes, But if you 
must add many new ideas, delete 
many old ones, or drastically change 
the logic of your presentation, you 
may be better off with a DBMS. 


DBMS Characteristics 

To understand how a computerized 
data-base system can help you write, 
you must first understand its 
characteristics. À generalized DBMS 
is a set of related programs that 
allows you to enter a wide variety of 
data into a computer file, organize it 
for storage, then retrieve, update, 
reorganize, and print it out in the 
form of a summary report. Each file, 
a collection of related data, can con- 
tain almost any type of information 
you desire, so long as it meets the 
minimal structural requirements of 
the DBMS, | 

File Structure, Before entering апу 
data into a file, you must first define 
the file structure. Files consist of a 
number of records, each containing 
similar information and referred to 
by a unique number or keyword. In 
writing, each record might contain a 
note on a particular idea, or a point 
made in another book or article to be 
cited in the paper. A record is a cal- 
lection of fields, each having a name, 
length and position. Within each field 
are data describing each aspect of a 
record. Field names such as "title" 
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Minicomputer performance in 


Multi-user. Multi Tasking. Decision І” memory man- compatibly with UNIX? Thus, UNIX programs will 
agement hardware includes a memory map that is compile directly and UNIX documentation is almost 
similar to the IBM 360; and IBM 370% It supports totally applicable. Morrow CP/M" has been configured 
up to 16 tasks or 15 users and a supervisor without to run under M/OS and communicate with both CP/M 
swapping. And, more with swapping. Each task or and UNIX standard media for maximum portability. 
user enjoys complete memory protection and dynamic Languages available include BASIC, COBOL, FORTRAN, 
memory allocation. One task may be delegated as a RATFOR, Pascal and C. That means Decision I , 


supervisor to privileged system functions forbidden offers you a software base unmatched in 
to ordinary tasks or users. Such functions (1/0 calls, its price/performance arena. 
unauthorized memory access, etc.), will trap to the The OEM machine. A basic multi-user 


supervisor. If supervisory functions are not required system at $5,225 includes 
the system can be configured for turnkey multi-user | the Decision I, 4 Mhz 
operation. Z80A-based CPU, 
Multi-purpose IEEE696/S-100. Decision I utilizes the sophisticated 
Morrow Designs IEEE Standard S-100 Wunderbuss.* memory 
That means you can configure it to your 
specific applications. Add a floating point 
processor, add memory (to a full mega- 
byte), add 1/0, add controllers...add С Ғе 
boards from dozens of manufacturers. ЖЕР 8-7,5. Ts 
Апа 5-100 has а major advantage | ~ E. Suo mes il gcn V 
over single-board computers: lf a | | te 
board goes down, you simply replace 
it. And keep running. If you want to 
expand your system. Add boards 
and terminals. 

An unmatched software base. 
Decision I runs on the M/OS™ 
operating system. M/OS sup- 
ports all system calls source 


[BM 360 and 370 are trademarks of ІВМ Corp. 
Wunderbuss is a registered trademark of Morrow Designs 
Decision | and M/OS are trademarks of Morrow Designs 
UNIX is a trademark of Bell Laboratories, Inc. 

CP/M is a trademark of Digital Research Corp. 


a multi-user Microcomputer. 


boards, controllers and software allow you to 
configure your system your way...through a single 
Supplier. 


The decision is yours. Compare the Decision 1, 
feature-for-feature with mini or microcomputers on 
the market today. Compare capabilities. Compare 
flexibility. Compare utility. Then, compare price. 
We think Decision I will change the way you think 
about microcomputer systems. 


Complete information? See your computer dealer. 
Or, write Morrow Designs. 


LOOK TO MORROW 
FOR ANSWERS. 


ат Қалық 


ШІП gg 


management СА і. ul „И | a 
hardware, СР/М EUNDO UE 
2.2, M/BASIC 5.2, WM Se = gg 
3 serial and 2 parallel 1/0 а ү ка el а". |. 
ports, 14 1/0 slots with S-100 Pa ЛЇП п ДЕ 
connectors, supervisor control іп ЛЕН” қоса) мыт ae 
both hardware and software, 128K of | * | - =, 
RAM and two quad-density disk drives 
(800K) with DMA controller. Plus, cabinet 
(either desk-top or rack-mount), and power 
supply. The same system with 8” floppies 
and a full Megabyte of formatted storage costs 
$5,659. And, we offer OEM pricing. 


A better microcomputer. Whether you're build- 
ing a single or multi-user system, the Decision 1 
offers you a hardware/software combination 
unmatched in the field. Decision I is not simply an Bam 
improved 8-bit microcomputer. It’s a breakthrough. MORROW DESIGNS 
In both computing power and price. 

. 5221 Central Avenue, Richmond, CA 94804 
Systems your way. Morrow Designs' full range of hard (415) 524-2101 
and floppy disk memory, add-in memory boards, 1/0 Circle 287 on inquiry card. 

See us at COMDEX Booth 575 
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and “author” identify the type of in- 
formation stored in each field. The 
DEMS uses the length and position of 
the field to retrieve specific informa- 
tion. 


Capabilities. Typical data-base 
management programs can perform a 
number of operations, including 
defining or creating a file; adding, 
modifying or deleting records; sorting 
the file according to some specific 
field; searching the file for records 
with certain values; and generating 
reports. You can store the data base 
created by these programs on a disk 
for future reference, and you can up- 
date it as your work on the paper pro- 
gresses. Most data-entry programs 
prompt the user for relevant informa- 
tion and check to see that input data 
meet specified criteria. Others have 
sophisticated "query" languages that 
can perform arithmetic or Boolean 
algebraic manipulations on data in 
various fields, After computing 
percentages, totals, or other sum- 
mary data, the program can store the 
data in another field or print it out. In 


"| have recently used 
Spellguard and | can 
only echo the eval- 
vations of a recent 

| Infoworld review: 
excellent all the way." 


Mark Garetz 
Infoworld 25 
May 1981 


"Spellguard is an 
example of the new 
standard —fully pro- 

| fessional microcomputer 
software.” 


Bill Burns 
Infoworld 30 March 
1981 


" ... Spellguard was 
А the manuscript 
rom my first book. This 
version had been 
corrected after several 
(human) proofreaders 
thoroughly reviewed it. | 
therefore expected it to 
be relatively error free. 
Not so. Spellguard was 
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able to discover 
numerous typographical 
errors...” 


Allan Miller 
Interface Age 
June 1981 


“This easy to use, 
operator-oriented 
program has saved me 


essence, the DBMS is an electronic fil- 
ing cabinet, storing information in 
various records and accessing and 
retrieving that information on com- 
mand, Any particular record can be 
cross-indexed on many different key 
variables at the same time, and 
retrieved based on the value of those 
keys, 

In microcomputers, a common 
method of sorting and retrieval used 
by the DBMS is the indexed sequen- 
tial-access method (ISAM). This 
method uses a sequential access file to 
store the records as they are entered. 
An index is then created for that file, 
ordered by the values in the key field. 
The index is а table containing the 
key and the machine address of the 
record associated with each key. 
Records in the file may then be used 
according to their keys. The ISAM 
method provides the advantage of 
fast retrieval time. 

Figures 1а, 1b, and 1c present a 
typical data base in terms of file struc- 
ture, report format, and sample data 
records. These records are part of an 
extensive data base I used in writing 


EXPERTS AGREE 


SPELLGUARD 
IS THE FASTEST 
EASIEST TO USE 


MOST POWERFUL 


AND RELIABLE 
YOU CAN BUY 


Tony Dowden 


May 1981 


countless hours of 
proofreading, and from 
the embarrassment of 
submitting a manuscript 
with typos. Unlike most 
spelling test programs, 
Spellguard is fast...” 


Microcomputing 


this paper. In the TEXT field, each 
record contains a topic covered in this 
paper. À number of additional fields 
are used to take advantage of the 
capabilities of the DBMS to sort, 
search, and retrieve information. The 
characteristics of this data set are not 
particularly unusual, and you could 
use a similar strategy with many 
data-base management programs 
now available for microcomputers. 
The following sections discuss the ad- 
vantages of the DBMS at each stage 
of writing. 


Note Taking 

If you can type, a DBMS can pro- 
vide a fast and convenient means of 
recording notes. These may include 
quotes, summary notes referring to 
other sources, or your own ideas. А 
DBMS can be especially helpful when 
you spend a long time taking notes 
and then wait a while before actually 
drafting the paper. It is important to 
have some mechanism for recording 
ideas or references as they occur and 
then retrieving them later, when the 
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Usefulness 
Documentation 
Ease of Line 
Error Handling 


OOOO Good 
| Excellent 


OOOO Peor 
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System Requirements 
e CP/M (1.4 or later) 

e 32 K bytes of memory 
e One or two disk drives 


Price: $295 


INNOVATIVE SOFTWARE APPLICATIONS 
260 Sheridan Avenue., бше 200 
Palo Alto, СА 94305 
PO Box 2797 Mento Park, СА 94025 
{415} 326-0805 
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UVEON proudly announces 
OPTIMUM.” OPTIMUM is an easy to 
use, total concept data management 
program for CP/M* and MP/M ™ systems. 
Breaking through traditional DMS 
barriers, OPTIMUM provides large scale 
data management capability to broaden 
your computer horizons. Developed for 
individual computer users and applica- 
tions builders, OPTIMUM supports 
user-defined forms and files, dictionaries. 
powerful reporting. storage efficiency, 
speed and unique cross-referencing. 
Everything you want in data management 
is now complete in one system. 


USER-DEFINED 

FORMS AND FILES 
With OPTIMUM, implementing an 
application is simple. The user defines 
screen forms to fit the data and describes 
how the data is to be stored. Once this is 
complete, data entry may begin. Input 
editing, validation and cross-referencing 
during data entry extend OPTIMUM's 
range. If the need exists, OPTIMUM can 
handle complex or multiple screen forms 
for the same file. Screen forms may be 
modified and expanded as needed. 


DICTIONARIES 
OPTIMUM maintains a dictionary of 
terms for each file. This dictionary 
contains information on each data 
element in the file and describes 
operations to be performed. Alterations 
and additions to the dictionary may be 
made as required. 


"— j Е 


MICRO-ENGLISH " REPORTING 
OPTIMUM Micro-ENGLISH lets the 
user request standard or custom reports 
from the OPTIMUM files. Sophisticated 
көб Тегі sorting capability give 
Micro-ENGLISH all the power of a large 
scale interactive inquiry processor. A 
dictionary based vocabulary keeps the 
user interface simple. 


OPTIMUM STORAGE 
EFFICIENCY AND SPEED 

OPTIMUM stores all information іп а 
compact variable-length format. 
OPTIMUM files are designed for 
interactive speed; a single file item may 
be retrieved from among hundreds in 
an instant. 


OPTIMUM DATA 
CROSS-REFERENCING 
A unique feature of the OPTIMUM 
system allows a user to cross-reference 
data elements. Once information is 
entered, it may be retrieved using key 
words in the data. 


From simple applications to complex 
systems, OPTIMUM manages it all. 
Broaden your horizons using the total 
concept data management system with 
the power of such industry forerunners as 
Prime Information, Honeywell Ultimate 
and Microdata Reality. Call or write 
UVEON today for more information on 
OPTIMUM. 1-800-525-1637. 

(P/M and MPM are trademarks of Digital Research, Ine 


OPTIMUM and Мкте ENGLISH are wademarks of UVEON 
Computer Systems. Ine. 


“UVEON 


The Future in Software. 


UVEON Computer Systems. Inc. 
899 Logan Street 
Denver, Colorado 80203 
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THE ONLY МАМЕ 


YOU NEED 


TO KNOW FOR KEYED 
FILE ACCESSING IS 


MICRO В+" 


Since 1979, MICRO B+ 
has delivered: 


е PERFORMANCE: search ап in- 
dex of over 10,000 key values in 
less than one second on a floppy. 
© CONVENIENCE: no need to re- 
organize index files. 


е SUPPORT: our bug-free code is | 


backed by the best programmer 
support in the Industry; just call 
us to see. 


€ INNOVATION: the1st and most 
complete implementation of B- 
Tree index structures for micros. | 


ә DOCUMENTATION that you 
can read. 


AND NOW 


Faircom has added 


e MULTI-USER support under 
MP/M for MICRO B+. 


IF YOU PROGRAM IN: 


MICROSOFT's BASIC, COBOL, 
or FORTRAN 
DIGITAL's PL/I-80 
CBASIC-2 
PASCAL/MT+ 


WE'VE GOT WHAT 
YOU NEED 


for $260. Manual alone $20. Ship- 
ping $4 North America, $8 else- 
where. 
LANGUAGE C VERSION 
OF OUR B-TREE ALGORITHM 
IS AVAILABLE FOR $2600. 


FAIRCOM 


© 1981 Faircom 


2606 Johnson Drive 
Columbia, MO 65201 
(314) 445-3304 


WE ACCEPT VISA & 
MASTERCHARGE 
MP/M & PL/I-BO are trademarks of Digital 
Research. CBASIC is a trademark of Compiler 
Systems, Inc. PASCAL /MT+ is a trademark of 
MT Micro Systems. 
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paper is being outlined or written. 

In many ways, note taking with a 
DBMS resembles note taking with 
note cards. For the note cards to be 
most useful, Lester (see references at 
end of article) suggests you put only 
one item of information on each card 
and include a brief citation or 
reference to the source of the idea. He 
also suggests you label the note card 
at the top for speedy recognition of 
the topic. When you record only one 
idea on each card, you can later sort 
the cards according to your outline 
for the paper. 

АП the functions performed by 
note cards can be carried out more ef- 
ficiently by a DBMS. For each idea or 
quotation, you can create a record in 
the data-base file which includes as its 
main text the quotation or a state- 
ment of the idea. Key fields can be 
identified for reference to the author, 
journal, page, and date. To help you 
organize the ideas later, you can use 
other key fields to include a brief 
phrase that summarizes the context of 
the record. Several additional key 
fields could contain other types of in- 
formation to sort the files in many 
different ways. 

Because the DBMS can perform the 
tedious tasks of creating the indices 
and sorting the records, it requires far 
less effort on your part than note 
cards do. Once note taking becomes 
less burdensome, you can devote 
more effort to the task of developing 
new ideas. 

Data-base management programs 
typically require you to define a 
structure before entering the data or 
notes. The programs then use that 
structure to prompt you for specific 
types of information as the notes are 
entered. When the information is 
complex, this prompting and struc- 
ture can help you by assuring that 
you don' inadvertently leave out 
critical information (the author of a 
reference book, for example). 

In addition to the structural con- 
straints on data entry, data-base 
management programs typically in- 
clude procedures which check the 
data for proper form during input. If 
you mistakenly enter alphabetic data 
in a numeric field, for example, the 
data may be rejected, and you will be 


asked to start again. In addition, 
more sophisticated programs allow 
you to specify other criteria which 
may be examined before the data are 
accepted —helping to assure the quali- 
ty of the data entered and improving 
the quality of the notes. 


Outlining 

While data-base management pro- 
grams save time and improve quality 
at the note-taking stage, these 
benefits pale in comparison to the 
benefits for outlining. Much writing, 
particularly for research papers or 
technical papers, involves keeping 
track of a mass of information on 
various topics. Managing all this in- 
formation quickly and efficiently is 
an awesome job for even the most 
gifted writer. 

For example, in writing a paper 
reviewing several different software 
programs or comparing various hard- 
ware options, you need to keep track 
of many details to provide a clear pic- 
ture of what is available. Writing 
such papers requires a vast amount of 
relatively simple but time-consuming 
work such as compiling lists, sorting 
references and ideas, and reorganiz- 
ing points to fit a consistent argument 
or theme (to say nothing of the many 
data-handling tasks involved in 
generating the notes in the first 
place). The computer can do all these 
things without overlooking impor- 
tant ideas or misplacing relevant cita- 
tions, and it can work faster than the 
most efficient writer. 

But the savings in time and effort 
aren't the only advantages to using a 
DBMS for writing. By allowing you 
to organize and reorganize your notes 
with minimal effort, the system frees 
you to consider many different ap- 
proaches to your subject. This luxury 
can lead to valuable insights and 
significant improvements in the 
paper. 


Revising 

The sorting, retrieving, and ир- 
dating capabilities that make the 
DBMS so useful for outlining also 
make the system valuable when your 
work needs major revisions. You can 
delete entire sections, add others, or 
reorganize your paper to fit a new 
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ISAAC" turns App 


(into laboratory 
-~ computers... 


„у DOrg MODEL шд 


...and data acquisition costs tumble! 


ISAAC teams with the Apple Computer to give Typical Applications: 


you automated control of laboratory instruments, data CHEMISTRY 
acquisition, electronic test, process control and frontend Ф® Spectroscopy 9 Chromatography 9 Electrochemistry 
processing for centralized systerns. ENGINEERING 
Its LABSOFT extended BASIC language makes — € Bioengineering 9 Electronic test € Materials testing 
ISAAC easy to use wherever real time signals must be PSYCHOLOGY 
recorded, manipulated, related, analyzed, stored, displayed — 9 Biofeedback Ө Stimulus response 9 Cognitive leaming 
or printed out. Color charts and graphs are a breeze. PHYSIOLOGY 
€ Human performance testing € Neurological waveform 

Major ISAAC Hardware Features: analysis 
© 16-channel, 12-bitA/D © 8 channel counter PROCESS CONTROL 

converter © Real-time clock © Flow, pressure and temperature measurements 
€ 4-channel, 12-bit D/A € RS-232C and IEEE. 488 © Current and voltage measurements 

converter (optional) ISAAC plus Apple. A lot of technical computing 
e 16 binary inputs € 4 programmable Schmitt | power for a little money. For complete information, circle 
€ 16 binary outputs triggers reader service number, or call us toll free at 
e 16 bit timer 1 (800) 343-4494. 
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Cyborg Corporation, 342 Western Avenue, Boston, MA 02135 
Apple is a trademark of Apple Computer. ISAAC, LABSOFT and CYBORG ara trademarks of Cyborg Corporation. 


Surprising Symmetries іп 
Design and Letterforms .. . 


inversions: 


A Catalog of Calligraphic Cartwheels 
by Scott Kim 

Foreword by Douglas Hofstadter 
Backword by Jef Raskin 


Illusion . . calligraphy. . visual magic —Scott Kim's new 
book delights the eye and enchants the mind. Filled 
with intriguing designs, words that read the same right- 
side-up and upside-down, words within words and un- 
expected symmetries, these compositions create a 
fresh way to look at the alphabet. The text includes the 
visual principles of symmetry, lettering and problem 
solving that are basic to these images. The author also 
draws parallels to related exercises in perception in 
such diverse areas as art, music, wordplay and mathe- 
matics. Scott Kim's original inversion designs first ap- 
peared in Omni magazine, inspiring an overwhelming 
reader response. An irresistible challenge, invertible 
writing appeals to everyone who loves beauty in mathe- 
matics and design. 

Scott Kim is a doctoral student in Computer Science at Stanford 
University and is a concert pianist and composer. 

ISBN 0-07-034546-5 

128 pages; softcover 

$8.95 
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“Scott Kim has perfected a personal art 
form—one with grace, elegance, sub- 
tlety, and surprises.” 


Douglas Hofstadter, author 
Godel, Escher, Bach: an Eternal Golden Braid 


“Scott Kim's Inversions ...is one of the 
most astonishing and delightful books 
ever printed.” 


Martin Gardner 
Scientific American 


А New Frontier Between 
Sight and Sound... 


Digital Harmony 
On the Complementarity of Music 
and Visual Art 


John Whitney 


Digital Harmony ру John whitney 
On the Complementarity of Music and Visual Art 


BYTE Books is pleased to offer Digital Harmony, a 
major new work by John Whitney, whose film art, 
known around the world, has been an influence on 
technological art and cinema special effects from 2007 
to Star Wars. His book explores a special union of mu- 
sic and computer graphics and defines a new frontier 
between sight and sound, integrating the two to create 
а new art form. 

Whitney shows what can be done with small com- 
puters, spells out a thorough theoretical background, 
and includes listings and programs for those interested 
in joining in the exploration of his unified field theory of 
art. Digital Harmony lays the foundation for an audio- 
visual art made possible by computers. It is must read- 
ing for all enthusiasts with interests in art, music, 
video, film, computers, education, artificial intelligence, 
psychology, and futurology. 


John Whitney is on the Faculty of the Department of Art at the 
University of California, Los Angeles. 


ISBN 0-07-070015-X 
240 pages; hardcover 
521.95 


“Digital Harmony is а peek into the fu- 
ture when computerization will bridge 
the gap between art, science, and self- 
understanding. | loved it." 


Seymour Papert 
Author, Professor 
Massachusetts Institute of Technology 


Sa триене 
BUILD YOUR OWN 

280 COMPUTER 

by Steve Ciarcia 


For the engineer, computer techni- 
cian, student and anyone inter- 
ested in building а computer rather 
than buying one, this practical 
guide shows how to build a work- 
ing computer based on the Zilog 
280 microprocessor. Each com- 
puter subsystem is fully explained 
and supported by proven design 
and testing information. 

ISBN 0-07-010962-1 

330 pages, softcover $15.95 
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YOU JUST BOUGHT A 

PERSONAL WHAT? 

Thomas Dwyer and Margot Critchfield 


Intended for both the novice pro- 
grammer and the experienced 
computer enthusiast, this book 
presents practical ideas for per- 
sonal computer use. 

lts approach is especially suitable 
for educational purposes. Written 
by the leading contributors of com- 
puter education material, this book 
is an entertaining and resourceful 
tool. 

ISBN 0-07-018492-5 

343 pages, softcover, 78 illustrations 
$11.95 


ae eee 
BEYOND GAMES: SYSTEM 
SOFTWARE FOR YOUR 

6502 PERSONAL COMPUTER 
Creating programs for the Apple, 
Atari, Challenger and PET computers 
һу Kenneth Skier 

At last, a complete programming 
guide-book. А self-contained course 
in structured programming and 
top-down design, this book 
presents a powerful set of tools for 
building an extended monitor, dis- 
assembler, hexadecimal dump rou- 
tine and text editor programs. 


ISBN 0-07-057860-5 
440 pages, softcover $14.95 


THE BYTE BOOK OF PASCAL 
Blaise W. Liffick, Editor 


Written for both potential and е$- 
tablished users, this book intro- 
duces the Pascal language, 
examining its merits and possible 
implementations. Featured are two 
versions of the Pascal compiler, 
one written in BASIC and the other 
in 8080 assembly language; a 
p-code interpreter written in both 
Pascal and 8080 assembly lan- 
guage; a chess-playing program; 
and an APL interpreter. 

ISBN 0-07-037823-1 

334 pages, hardcover $25.00 
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BUILD YOUR OWN 
280 COMPUTER 


А 


BYTE Books’ reputation is based оп 
their providing technically accurate, 
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CIARCIAS CIRCUIT CELLAR 
Practical uses for home computers 
by Steve Ciarcia 
Imaginative and practical, Ciarcia's 
Circuit Cellar details a variety of 
microcomputer projects. A collec- 
tion of the best articles from the 
popular series in BYTE magazine, 
this volume includes: 

• D/A conversion 

* Programming EPROMS 

* AC remote controlled appliances 
* digitized speech 

* touch input video display 

ISBN 0-07-010960-5 


125 pages, softcover, color photo- 
graphs and diagrams $8.00 


CIARCIA'S CIRCUIT CELLAR, 

VOLUME II 

More practical uses for home 

computers 

by Steve Ciarcia 

Composed of popular articles from 

BYTE magazine, this volume tells 

how microcomputers can be inter- 

faced uniquely with our environ- 

ment. 

Projects include: 

* building a computer - controlled 
home security system 
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users. These BYTE Books will expand 


* computerizing appliances 

* transmitting digital information 
over a beam of light 

* building the Intel 8086 micropro- 
cessor system design kit 

* input-output expansion for the 
TRS-80 


ISBN 0-07-010963-X 
224 pages, softcaver; photographs 
and diagrams $12.95 


BEGINNER'S GUIDE FOR THE 
UCSD PASCAL SYSTEM 

The most popular Pascal version 
explained by its creator 

by Kenneth L. Bowles 

Written by the originator of UCSD 
Pascal System, this informative 
book is an orientation guide to the 
UCSD Pascal System. For the nov- 
ice, this book steps through the 
System, bringing the user to a 50- 
phisticated level of expertise. Once 
familiar with the System, the 
reader will find the guide an invalu- 
able reference too! for creating ad- 
vanced applications. 


ISBN 0-07-006745-7 
204 pages, softcover $11.95 


f 
PA'S timely and useful information. Estab- your knowledge and expertise. 
lished on the same principle as BYTE То order, call toll free 800/258-5420 or BYTE Books 
magazine, BYTE Books evolved in re- fill out your choices on this coupon 70 Main Street 
sponse to the rapidly expanding audi- and return it with check, money order Peterborough 
ence of home and business compuler or charge card number 10: New Hampshire 03458 
Name Title Price Quantity — Amount 
Address 
City State Zip 
Check Amount 
Enclosed 
Bill Visa 


Card Number 


Bill MasterCard 
Card Number 


Add 75¢ per book to cover shipping costs: 


Expiration L JV 
TE et Total 
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68000 LP on 
the S-100 Bus? 


YES, AVAILABLE NOW 
FROM DUAL SYSTEMS! 


DO 8 mHz 68000 microprocessor. 
О 16-megabyte direct addressing. 
O 32-bit internal arithmetic. 


О Minicomputer type instructions 
including MULTIPLY. 


Г] FULL IEEE-696 S-100 compliance. 
Runs with all 4 mHz 5-100 boards 
and automatically runs faster 
when accessing Dual Systems 
memory boards, for FULL SPEED 
OPERATION OF THE 68000. 


О Powerful vectored interrupts. 
7 Vectored interrupts, including 
NMI, as well as alternate mode 
having up to 256 interrupts. 


О On board monitor ROM for 
immediate use. 


L] Connector for future addition 
of memory management unit for 
multi-user operating systems. 


О Built to the highest industrial 
standards with 200 hour burn-in. 


CPU/68000 CPU board 51195 


32K-byte 8/16-bit NONVOLATILE 
RAM board, for secure storage of 
programs you are developing. 
Allows FULL SPEED CPU operation. 
CMEM-32K, per 32K-bytes .. $895 


32K-byte 8/16-bit EPROM board, 
BR RGN ЗОКИ. naaa LAD 


Serial І/О board, SIO-2 ‚ 5285 
All of the above with cabinet, power 
supply and backplane 53685 
OEM and Dealer pricing 19 available. 


Sales representatives in mast metropolitan areas. 
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Field Name Length 
HIERARCHY 25 
ORDER 3 
SUMMARY 8 
КЕҮ1 8 
КЕҮ2 8 
ТЕХТ 180 


Figure la: In а data-base management system used for writing, the data-base file con- 
sists of records, which in turn consist of fixed-length fields. 


HIERARCHY ORDER SUMMARY 


КЕҮ2 


Figure Ib: The report format used for printing out the records in the data base. The 
records in figure 1c follow this format. 


STRAT.STRUCT.CHANGE 506 CHANGE 
STRUCTURE NOTES IDEALLY, IT SHOULD B 
E POSSIBLE TO CHANGE THE STRUCTURE AFTER 
THE IDEAS HAVE CHANGED SUFFICIENTLY ТНА 
T IT IS NECESSARY TO MAKE ІТ RETAIN ITS 


USEFULNESS. 
STRAT.PROC.VOCAB S07 VOCAB 
PROCESS OUTLINE TO TAKE MAXIMUM ADVA 


NTAGE OF SORTING, SEARCHING, AND RETRIEV 
AL CAPABILITIES OF DBM PROGRAMS IT IS NE 
CESSARY TO CONTROL WORDS USED TO AVOID S 


YNONYMS. 
STRAT.PROC.THESAU 508 THESAUR 
PROCESS OUTLINE WHERE SYNONYMS MUST 


BE USED, A THESAURUS MAY BE USED TO HELP 
CONNECT THE APPROPRIATE WORDS. 


STRAT.PROC.HIER 509 HIERARC 
PROCESS OUTLINE HIERARCHICAL DATA ST 
RUCTURES MAY BE INCORPORATED INTO THE KE 
Y FIELDS THROUGH SUCCESSIVE SMALL FIELDS 
OR A SINGLE LARGE ONE. 


STRAT.PROC.INVERT 510 INVERTED 

PROCESS OUTLINE THE USE OF INVERTED 

INDICES SUCH AS ІМ THE ISAM PROCESS IS L 
IMITED AND ONLY WORKS WELL FOR SMALL FIE 
LDS WHERE ALPHABETIC OR NUMERICAL ORDER 
MAKES SENSE. 


STRAT.PROC.SEQ 511 ORDER 
PROCESS OUTLINE STRATEGY: ONE OR MO 
RE KEYS MAY BE SET ASIDE TO BE USED TO O 
RDER THE RECORDS LATER BY INSERTING KEY 
VALUES APPROPRIATE TO SOME ORDER. 


STRAT.PROC.UPDATE $12 UPDATE 
PROCESS OUTLINE REGARDLESS OF HOW WE 
LL THE STRUCTURE IS DEFINED, ІТ WILL PRO 
BABLY BE NECESSARY AND DESIRABLE TO UPDA 
TE THE FILE AND CHANGE THE APPROPRIATE K 
EYS AS IDEAS BECOME CLEARER. 


Figure 1c: Sample records (part of the data base used in writing this article) are shown 
printed out in report format. A word-processing program would be needed to provide 
lowercase output and line endings on word boundaries. 


Systems Group System 2800 
computers. They’re making 
people stand up and take notice. 

But then Systems Group 
products have always appealed 
to those who appreciate sensible 
value, high performance, un- 
matched reliability and prompt, 
courteous service. 

Through the years, Systems 
Group product acceptance in 
Z80 CPU, disk controller, I/O 
and memory boards have been 
the result of some very pur- 
poseful and carefully thought 
out engineering. Not to mention 
strict industrial quality produc- 
tion standards. 

That same effort has made 
System Group's new family of 
expandable System 2800 com- 
puters what they are today. 


Be Permanently Impressed. 


The Expandable Computer Family 
from г-ға Group. 


accounting programs. No mat- 
ter what size organization you 
control, control- 
ling will be 
easier from 


Fast, reliable and powerful. 
System 2800 computer sys- 
tems are designed for а single 
user with 64K of memory or for 
up to as many as six separate 


users with additional add-in now on. 
memory. They сап easily ex- See the 
pand as your organization's System 2800 


from Systems 
Group, they're 
what computers should have 
been in the first place. 


f registered trademark of Digital Research 
tt registered trademark of Phase One Systems 


needs grow. 

You can handle up to 8000 
customers and 24,000 inventory 
items in our lowest cost dual 
floppy model and much, much 
more in our 40M byte hard disk 
models. Апа you can connect up 
to 12 terminals or printers and 
other add-on Systems Group 
floppy, tape and hard disk 
single or dual drive subs ms 

Select СР/М! MP/ 
OASIS"operating systems m run 
all your word processing and 


See us at COMDEX 81 Booth No. 1305 


А Division ой MEASUREMENT systems & controls 
ncorporared 
1601 Orangewood Avenue 
e. California 92668, (714) 633-4460 
TWX/TE] EX 910 593 1350 SYSTEMGRP ORGE 


1981 


Today's Requirements 
Dual floppy single or multi-user system 
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1985 


Your Future Requirements 
40M byte hard disk and 20M byte tape 
back-up, single or multi-user system 


1983 


Tomorrow’s Requirements 
10M byte hard disk and floppy drive, 
single or multi-user syslem 
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The 

Ultimate IEEE 
S-100 Memory 
Would... 


[] BE NONVOLATILE holding data 
for up to eight years with the 
power off. 


O RUN AT 6 MHZ 
without wait states. 


[] RUN IN 8 OR 16-BIT 
systems with 8 or 16-bit 
wide data paths. 


[] HAVE EXTENDED 24-BIT 
ADDRESSING and bank select. 


О HAVE DYNAMICALLY 
MOVABLE WRITE 
PROTECT AREAS to prevent 
accidental erasure of programs 
and critical data. 

Li GENERATE POWER-FAIL 
interrupts for orderly system 
shutdown & power failure 
recovery. 


...Available Now 


from Dual Systems 


The Dual Systems CMEM 
memory boards combine high- 
speed CMOS memories with new 
5-10 year lithium batteries to give 
ou the nonvolatility of an ЕРКОМ 
oard while retaining the instant 
writability of a high-speed 
read/write RAM, These industrial 
grade boards are ruggedly built 
and are burned-in for 200 hours. 


О CMEM-32K, 32K-bytes ,.. 5895 
O CMEM-16K, 16K-bytes.... 5795 
ГІ CMEM-8K, 8K-bytes 


OEM and Deater pricing is available 


Sales representatives in most metropolitan areas 
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theme or address new issues. Word- 
processing programs, however, may 
be a better choice for making minor 
revisions because they can conve- 
niently modify and print out the text 
in the desired format. 


Strategies for Using a DBMS 

The standard advice on using a tool 
properly is especially à propos when 
the tool is a DBMS. Unless you start 
with a clear plan and a good 
knowledge of the tool's capabilities, a 
data-base-management system could 
actually impede your work. I'll pre- 
sent guidelines for the two major uses 
of a DBMS in writing: note taking 
and organization. 

Note-Taking Strategies. At the 
note-taking stage, you must first set 
up a structure that takes maximum 
advantage of the DBMSs recording, 
structuring, prompting, data quality 
checking, and updating capabilities. 
At the same time, the resulting data 
base should be designed so that you 
can later use the system's organizing 
and retrieval functions. The watch- 
word for note taking, then, is struc- 
ture. Ideally, the structure should be 
appropriate to the task, inclusive, 
and flexible. 

Appropriate level of structure. You 
can use data fields in several ways to 
provide structure consistent with 
your thinking. The first way involves 
keyword fields. Because ideas for a 
paper usually develop over time, you 
may not always know in advance the 
categories that will be relevant to the 
final paper. For this reason, you can 
make some provision in the data base 
for storing information in a flexible 
form such as open keys based on key- 
words, rather than rigidly prescribed 
categories fixed in advance. The sec- 
ond strategy uses labeled fields. If 
you can identify categories that will 
be relevant for the final paper, you 
can set aside specific fields for infor- 
mation relating to those categories. 
These keys usually have a restricted 
number of acceptable responses, 
which you may or may not know 
when you first define the field. You 
can develop new categories of accept- 
able responses for the field as the 
paper progresses. When you know in 
advance the categories and variables 


which define the fields, you can use 
abbreviated symbols called table 
lookup keys to represent the accept- 
able responses. You can then look up 
the symbols in a table if your com- 
puter cannot perform that function 
itself. 

The sample data base in figure 1 
(page 28) includes: two open key 
fields (KEY1 and KEY2) in which any 
key words may be entered; labeled 
fields (HIERARCHY, SUMMARY, 
and TEXT) in which only prescribed 
data may be entered; and one table 
lookup key (ORDER) in which only 
abbreviated symbols having specified 
meanings can be entered. 

Inclusive structure. А data-base 
structure is of only limited use if it is 
not inclusive. À data base full of 
quotations, for example, does not 
help a writer unless it includes the in- 
formation necessary for citing the ap- 
propriate references. During note tak- 
ing, be sure to include all the informa- 
tion you'll need at the end; otherwise, 
you'll have to go back to the original 
sources to retrieve that information. 

Flexible structure. Once you have 
created a data file, its structure (the 
number and size of data fields and the 
definition of permissible data for each 
field) is very difficult to change. You 
must, therefore, define the fields 
broadly enough to encompass likely 
changes in the categories without re- 
quiring major changes in the data 
structure. The sample data base in 
figure 1 contains several fields 
(HIERARCHY and ORDER in partic- 
ular) that could not be filled out when 
the data were first entered, but they 
were very helpful later. No matter 
how well you plan the data structure, 
however, there may be times when 
your ideas change so much as the 
paper develops that the original struc- 
ture no longer suffices. А few DBM 
systems allow you to change the 
structure later, but most do not. If 
yours falls into the latter category, 
you'll have to write a program if you 
want to change the structure. The 
program could convert existing data 
bases into new structures by deleting 
old key fields, adding new ones, 
changing the overall size of a record, 
or even converting values in existing 


fields. 
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The 2nd Generation is here" 


MEASUREMENT systems & controls proudly vectored priority interrupts, RS-232C interfaces 
introduces its new and exciting “2nd Generation" with full handshake, asynchronous or synchronous 
family of S-100* compatible products. Each has operation with asynchronous baud rates to 19,200. 
been specifically designed for use with Available in four or eight channel versions. 


multi-user and network 
operating systems such 
as MP/M, CP/NET, and 
OASIS. Every product is 
fully tested and burned- 
in, comes with a 1 year 
guarantee, and offers 
you features not 
currently available from 
any other source. 


DOUBLE DENSITY 
FLOPPY DISK 
CONTROLLER BOARD— 
controls up to four 594- 
inch or & inch disk drives 
using IBM soft sectored 
formats. It features 1K 
of on-board buffering, 
DMA controlled data 
transfers and the per- 
Z80 PROCESSOR formance character- 
BOARD -- The most f——— istics of the superior 
powerful CPU board available today. Outstanding | МЕС 765 chip. 


features include 4MHz operation, high-speed serial 
and parallel I/O utilizing DMA or programmed 64K BANK SELECTABLE MEMORY BOARD — 
control, eight vectored priority interrupts, and a Features include I/O port addressing for bank 
real time clock. select with 256 switch selectable I/O ports for the 
memory bank addressing. The memory is 
MULTI-USER SERIAL I/O BOARD — For use in configured as four totally independent 16K 
expanded systems requiring up to eight additional software-selectable banks, with each bank 
serial I/O ports. Features include: 16 maskable addressable on any 16K boundary. 


* All products meet ihe new IEEE standards. 


"Attractive Dealer & OEM Prices" 
See your nearest computer dealer, or 
contact us for the complete story on 

The 2nd Generation. 


Systems 
1601 Orangewood Ave., Orange, CA 92668 


A Division of MEASUREMENT systems &. controls ТУУХ/ТЕІ ЕХ: 910 593 1350 SYSTEMGRP ORGE 
incorporated 714-633-4460 
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Toughest Boards 
in Town... 
IEEE 696/S-100 


NON-STOP CLOCK 


Keeps time with power off. Our 
industrial clock utilizes a new 
lithium battery for 3-9 years use. 


Easiest clock to program you'll ever 


see. Runs in all 5-100 systems. 


C Year, date, hrs, mins, secs, msecs. 
О Uses new 151 CMOS chip. 

О Vectored interrupts. 

О CLK-24 


A/D CONVERTER 


ІЕЕЕ696/5-100 АІМ-12 industrial 
standard module designed for 
industrial analog-to-digital use. 


О Runs in all S-100 systems. 
О 32-channel, 16-differential О 12-bit 


resolution/accuracy. ГІ 25-microsecond 


conversions. 
О Instrumentation amplifier. 


CI BASIC program provided. O AIM-12, 
5695 or $785 w/1-1000 gain transducer 


amplifier. 


D/A CONVERTER 


АОМ-12 1ҒЕЕ696/5-100 industrial 
level digital-to-analog (D/A) 
converter. 


О 12-bit + 1/2 L.S.B. accuracy over 
ІШІ 0-70°C temperature range. 

[1 Outputs 0-10, + 5, or + 10 volts. 

[1 Short circuit protection, all outputs. 
О Switch-programmable for multiple 
boards. 

ПІ AOM-12, 5575 


УІС 4-20 


Standard output for industrial 
control 4-20 mA D/A converter. 
Used in conjunction with the 
D/A board. 


VIC 4-20, 5445. 
DUAL 77 Data Acquisition 


and Control System- 


Built to industrial standards; designed 
for severe environments. BASIC 
language makes programming easy. 
Access to hundreds of sensors. 
Expandability to meet your increased 
needs. Nonvolatile memory. Power 
interruption recovery with automatic 
restart. DUAL 77 is economical; 
$5985 & up. 


i 


system reliability/system integrity 


DUAL SYSTEMS 

CONTROL CORPORATION 
720 Channing Way, Berkeley, CA 94710 
(415) 549-3854 е TWX 910 366-2035 
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Organization Strategies. While 
organizing whatever you're writing, 
take advantage of the DBMS's ability 
to sort, search, and print reports. At 
the same time, you'll need to cope 
with the limitations of the DBMS. 
Some strategies for dealing with those 
limitations are discussed in the 
following paragraphs. 

Thesaurus or vocabulary control. 
As you enter data into the various 
fields of the data base, you may en- 
counter problems when you use more 
than one term for the same concept. 
For example, if you're writing about 
elderly people, a computer sort of the 
file may put all the "elderly" people in 
one place, the "aged" in another, and 
the "old" in still another. Computer- 
based data systems take expressions 
literally; they don't recognize 
synonyms. Because a file sort would 
not group together all the related 
records about elderly people, you 
would have to make a separate search 
for each possible term. One way to 
prevent synonyms from reducing the 
usefulness of the DBMS is to exercise 
control as the information is entered 
into the computer. You could also use 
a computerized thesaurus, which 
allows the computer to recognize dif- 
ferent words that have similar mean- 
ings. 

Hierarchical structures. Data fields 
may be used to create various types 
of data structures to meet your needs 
(see the Kerschberg reference at the 
end of this article). For example, 
many DBM programs are already set 
up to provide relational data models 
in which each record is classified by a 
common set of variables. Hierar- 
chical data models store information 
in tree-like structures according to 
criteria which begin broadly and be- 
come successively more detailed. You 
can produce hierarchical data models 
with a typical DBMS in at least two 
ways. You can use one large key in 
which the hierarchical information is 
recorded in specified order (from 
most general class to most specific 
class) separated by delimiters such as 
slashes or periods. Another way is to 
use a series of smaller keys, each 
representing a specific level in the 
hierarchy. The first key might be the 
most general class; the second, the 


next most general, and so on. Either 
way, the key fields can be used in 
combination to order the records by 
some hierarchical scheme. This 
strategy is illustrated in figure 1 by 
the HIERARCHY field, which con- 
sists of a series of abbreviated terms 
separated by delimiters, The terms 
define the hierarchical relationship 
between the various records. 

Lise inverted indices sparingly. Ап 
inverted index is one in which records 
are ordered according to a sort done 
on one key field in each record. Using 
the indexed sequential-access method 
(ISAM), such indexes allow fast 
searching and record retrieval —much 
faster than you would get with an un- 
ordered data base. However, inverted 
indices have their limitations. 

First, they order files alphabetically 
or numerically by the values in the 
first portions of keys. Hence, long 
keys such as titles are ordered only by 
the first few letters or words, which 
won't help you if the keywords of in- 
terest occur later in the title. In 
essence, inverted indices examine 
only the first segments of the text and 
do not consistently identify keywords 
imbedded within the text at other 
points. For fields containing several 
words, it may be best to use a search 
of the entire text in that field rather 
than an inverted index based on that 
field. One way to cope with this 
problem when using key words is to 
use several small key fields, each con- 
taining a single keyword, instead of 
using one long key field containing 
several keywords. This way, you can 
create separate inverted indices for 
each keyword without having to 
search the entire text. However, when 
the same term can appear in any of 
the key fields, the file must be 
searched several times, once for each 
of the possible fields in which the 
term may appear. This problem is il- 
lustrated in figure 1 by the TEXT 
field. There would be little point in 
creating an inverted index for that 
field because it would order the 
records by the first few words in the 
field. 

А second limitation of inverted in- 
dices is that they order the file in 
alphabetical or numerical order, 
which may not be useful for the data 


The guy on the left has two file folders, а news maga- 
zine, and a sandwich. 

The guy on the right has the OSBORNE 1%, a fully 
functional computer system in a portable package the size 
of a briefcase. Also in the case are the equivalent of over 
1600 typed pages, stored on floppy diskettes. 

The owner of the OSBORNE 1 is going to get more 
work done—and better work done—in less time, and with 
less effort. 

Unfold it, plug it in, and go to work 
like you've never worked before. . . . 

Go to work with WORDSTAR® word processing, so 
your correspondence, reports, and memos take less time 
to produce, and say more of what you wanted to say. And 
with MAILMERGE*—the mailing system that turns out 
personalized mass mailings in the time you'd spend on a 
rough draft. 

Go to work with SUPERCALC®, the electronic 
spreadsheet package that handles complex projections, 
financial planning, statistics, and "what if" questions in- 
stantly. For the more technically minded, SUPERCALC will 
process scientific data and calculate results. 

Go to work with powerful BASIC language tools— 
the CBASIC-2® business BASIC, or the Microsoft BASIC 
interpreter. 

That's standard equipment. 

Options include about a thousand different software 
packages from a host of vendors designed to run on the 
CP/M® computer system. 

Go to work at the office, at home, or in the field. 

Or anywhere. Optional battery packs and telephone 
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The guy on the left 
doesn't stand a chance. 


transmission couplers mean you need never work without 
the capabilities of the OSBORNE 1. That's good, because 
you won't want to work again without it. 

All for $1795. It's inevitable. 


The OSBORNE 1 is the productivity machine that's 
changing the way people work. Put simply, the machine 
delivers a significant productivity edge—day in and day 
out—to virtually anyone who deals with words or num- 
bers. Or both. 

Since the entire system is only $1795, it won't be too 
long before the guy on the left has an OSBORNE 1 of his 
own. The same probably goes for the person reading 
this ad. In fact, we think it's inevitable. 


The OSBORNE 1 includes a Z80A* CPU, 64K 
bytes of RAM memory, two 100 kilobyte 
floppy disk drives, a business keyboard, 
buitt-in monitor, IEEE 488 and RS232 inter- 
faces for printers and other things that 

et connected to computers, plus 

P/M, CBASIC-2, Microsoft BASIC, 
WORDSTAR, and SUPERCALC. The 
system is available from com- 
puter retailers nationally. 


$1795. It's 
inevitable. 
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at hand. To cope with this problem, 
you can make entries which, when 
ordered alphabetically or numerical- 
ly, will meaningfully organize the 
data. For example, instead of labeling 
each strategy with a different sum- 
mary label for sorting, you might 
start each with an identical label 
followed by a number. A DBMS will 
then place them together when sort- 
ing on that field. 

When you can’t use labels which 
naturally combine the appropriate 
elements in alphabetic or numeric 
order, try using special keys to record 
values that can take advantage of the 
sorting and retrieval capabilities of a 
DBMS. For example, you can make 
sure all comparable records end up 
together in a sorting analysis by using 
another key field to give each a 
distinctive letter and/or number. 

This strategy is illustrated in figure 
1 by the ORDER field. The “S” prefix 
causes the strategies to be sorted 
together and the following number 
determines the sequence in which the 
strategies will appear. 


DATAFACE GRO SERIES INTERFACE 


Update data as structures evolve. 
Although the structures of a data base 
are difficult to change, the data with- 
in those structures can be easily 
changed as errors are noted or ideas 
evolve. Be sure to take full advantage 
of this ability to modify the data as 
needed. [n figure 1, for example, most 
of the records in the data base did not 
include information in the HIERAR- 
CHY or ORDER fields when I first 
entered them. The information was 
added later, as I developed a clearer 
picture of the paper. 


In Summary 

When you're undertaking a writing 
project, data-base management pro- 
grams can be valuable supplements to 
word-processing programs. To- 
gether, the two programs allow you 
to use the computer to relieve much 
of the drudgery of note taking, index- 
ing and typing draft after draft —thus 
freeing you to spend more time ex- 
ploring new ideas. Data-base 
management programs are particular- 
ly useful for technical writing that in- 


volves complex arguments covering 
many issues. 

The specific strategies I have dis- 
cussed suggest some ways for putting 
data-base management systems to 
work for note taking, outlining and 
radically revising papers. You can ex- 
periment with strategies for handling 
still other tasks and making even 
more efficient use of the DBMS for 
writing. It would be particularly 
helpful to develop DBMS and word- 
processing programs that are com- 
patible with each other. In that way, 
the data base created in the earlier 
stages by a DBMS could form the 
beginning of a text that would be 
modified and revised by the word- 
processing program. il 
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TURNS YOUR ELECTRONIC TYPEWRITER INTO A PRINTER/TYPEWRITER 


TheDataface GRQ-11 Inter- 
faceexpands your Olympia ES 
Series electronic typewriter 


5. Circuit board is installed in- 
side typewriter back panel 
along side logic board. The 


into a letter press quality printer for your personal or busi- 
ness computer. And, you still have a fully featured electronic 
typewriter—two machines in one. 

The GRQ Series Interface features: 
1. Standard EIA RS-233-C Serial Interface and Parallel 
(Centronics compatible). 
2. Standard asynchronous ASC11 code, 7 bit data; 1 start 
bit; accommodates 1 or 2 stop bits automatically; accom- 
modates odd, even or absence of parity bit. 
3. Fifty thru 9600 Baud data rate options. 
4. Two К buffer; supports Х-оп, X-off protocol as well as 
RTS signals. 


connection between boards accomplished by 40 pin 
jumper cable using existing socket. No soldering required. 
Power is provided to the GRQ thru two pins of the 40 lead 
cable. Installation in 10 minutes. 

End user, Dealer, Distributor and OEM inquiries are wel- 
come. For additional details, specifications and computer 
compatibility contact: 


DATAFALE ІНІ. 


2372 A WALSH AVE., SANTA CLARA, CA 95050 


(408) 727-6704 
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In this age of runaway inflation... 


UN, 


The idea! input device for the small 


{ ик. м 25.4... ш.м 


Available with stylus or optional cursor. 


Available with optional display. 


“U.S. Suggested retail! price 


ТМ HIPAD ıs a trademark ol Houston Instrument 


Inexpensive input to your computer 


The HIPAD™ digitizer can be used for both converting graphic information into 
digital values and as a menu. Utilizing either the stylus or the optional cursor, the 
operator can input graphic data into the computer by locating individual points on 
the digtizers 11" x 11" (28cm x 28cm) active area. In the "stream mode” а contin- 
uance of placements of coordinate pairs may be input. 

Not a kit, the HIPAD™ comes complete with both RS-232-C and parallel interfaces 
and has its own built-in power source. The origin is completely relocatable so coor- 
dinates may be positive or negative for a true reference value and oversized mater- 
ial may be input by simply resetting the origin. 


Accurate positional information, free form sketches, 
even keyboard simulation 

All сап be entered using the multi-faceted HIPAD™ digitizer. Its capabilities and 
low price make the UL listed HIPAD'M a natural selection over keyboard entry, inac- 
curate joysticks, or expensive approximating light pens. It's perfect for inputting 
isometric drawings, schematics, X-rays, architectural drawings, business graphs, 
and many other forms of graphic information, as well as creating your own graphics. 


Use it with Apple 117“, TRS-80 Level 1! тм, PET ™ or other 
popular computers 


The HIPAD’s™ built-in RS-232-C and parallel 8 bit interfaces make it all 
possible. (For Apple II order DT-11A, for TRS-80 or PET order DT-11). 
Furthermore, you get English or metric scaling, data format (Binary/BCD/ASCII), 
selectable baud rates, and resolution of either .005" or .01". 


For complete information, contact Housion Instrument, One Houston Square, Austin. Texas 78753 
(512) 835-0900 For rush lilerature requests, outside Texas, call toil free, 1-800-531-5205. For technical 
information ask lor operator 85. In Europe, contact Houston Instrument, Hochesterlaan б. 8240 Gistel, 
Belgium Phone 059/27.74-45 


houston instrument 
GRAPHICS DIVISION OF 


BAUSCH & LOMB ® 


TRS-80 is a trademark of Tandy Corporation 
APPLE 35 a trademark of Apple Computer inc 
PET is a trademark of Commodore Business Machines, Inc 
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Switching Power Supplies 


Since the advent of the three- 
terminal integrated-circuit voltage 
regulator, it seems that everyone has 
become a power-supply expert. No 
longer are ten pages of calculations 
required to produce a design for even 
a modest power supply, thanks to the 
wide tolerances and relatively sturdy 
architecture of these devices. After 
you have purchased a few readily 
available parts, you can have your 
completed supply running in a few 
hours. 

Three-terminal regulators have 
become so easy to use that few ex- 
perimenters stop to consider how in- 
efficient they are. For example, if we 
were to design a 5-volt 1.5-amp 
power supply from commonly avail- 


36 November 1981 © BYTE Publications Inc 


An Introduction 


Steve Ciarcia 
POB 582 
Glastonbury CT 06033 


able parts, we would probably use a 
12.6 VAC transformer, a bridge rec- 
tifier, a filter capacitor, а three- 
terminal regulator (such as an 
LM317), and a few discrete com- 
ponents. (A 6.3 VAC transformer is 
only marginally usable.) 

Set up normally, the transformer, 
rectifier, and filter produce about 16 
volts. With the LM317's output 
adjusted for 5 volts, 11 volts would 
be dropped across the regulator. 
("Dropped" really means "consumed" 
in this case.) Power is dissipated by 
the regulator in an amount equivalent 
to the difference between the 
regulator's input and output voltages 
multiplied by the current through it. 
In this instance, 


(16У — 5V) X 1.5 А = 16.5 М 
Тһе conversion efficiency is 
Vouri Vin = 5/16 = 31% 


The LM317 and similar linear regu- 
lators (shown in figure 1) such as the 
7805 and LM340 are all called series 
dissipative regulators. They function 
in a linear mode, simulating a 
variable resistance between the input- 
voltage source and the load. There 
are other factors involved, but 
basically the linear series regulator 
simulates a varying resistance. 
Within a specified range of variation 
in the input voltage and load current, 
the regulator maintains a constant 
output voltage by dissipating the ex- 
cess power as heat. Unfortunately, as 


we see in this example, it consumes 
16.5 watts producing the desired 
7.5-watt output. 

Іп most applications, however, the 
ease of use and relative low cost of 
linear series regulators far outweigh 
the inherent lack of efficiency. The 
linear series regulator is well suited 
for medium-current applications with 
a small voltage differential, where the 
power dissipation can be handled 
with heat sinks and cooling fans. 
When electricity costs only five cents 
per kilowatt-hour (1000 watts for one 
hour), its hard to get concerned 
about losing 16.5 watts. 


Why Use a Switching Regulator? 

Power-supply efficiency usually 
isn't important unless size, heat 
dissipation, or total power consump- 
tion is limited. If the power source for 
our regulator were a battery, we 
would have to be more careful about 
how much energy is converted for 
useful work and how much is thrown 
away as heat. 

Efficiency is really the name of the 
game. [n a series dissipative regula- 
tor, conversion efficiency is directly 
related to the input/output voltage 
differential. As the difference be- 
tween the two voltages increases, effi- 
ciency decreases. The power radiated 
by the regulator represents a loss to 
the system and limits the amount af 
power deliverable to the load. 

It would be far better if the 
regulator consumed no power and if 
all the power were channeled to the 


load. While perfect conversion effi- 
ciency is impossible, the inherent 
fault in using series dissipative 
regulators is the linear operating 
mode of the series-pass transistor. 

If, however, the transistor is used 
as a switch (in saturated operation) 
rather than as a variable resistor (in 
linear mode), the series-pass tran- 
sistor consumes very little power. 
(This is not a new discovery. 
Designers have always been aware of 
the technique, but it required some 
time to develop cheap, fast switching 
transistors and inexpensive, low-loss 
ferrite materials from which cost- 
effective switching supplies could be 
built.) 

A regulator constructed to operate 
in this manner is called a series 
switching regulator. The same series- 
pass transistor switches between 
cutoff and saturation at a high fre- 
quency, producing a pulse-width- 
modulated square wave of amplitude 
Уш. This waveform is then filtered 
through а low-pass LC (inductance/ 
capacitance) filter, producing an 
average DC output potential (Ууу) 
proportional to the pulse width and 
frequency. The efficiency of such a 
regulator is generally independent of 
the voltage differential and can ap- 
proach 95% in good designs. 

Switching regulators come in 
various circuit configurations, a few 
of which are the flyback, feed- 
forward, and push-pull types. I am 
limiting this discussion primarily to 
another type, nonisolated single- 
ended (single-polarity) switching 
regulators, because they are the 
easiest to understand and build. 
Although simple, they are 
nonetheless quite useful. Unlike the 
typical three-terminal dissipative 
regulator, the switching regulator can 
be directly configured to operate in 
any of three modes: step-down, step- 
up, or polarity-inverting. 


Switching-Regulator Basics 
Figures 2a through 2c on page 39 

outline the three common modes of 

switching-regulator operation. 


Copyright © 1981 by Steven А Ciarcia. 
All nights reserved. 
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Basically, the switching regulator 
consists of a power source which sup- 
plies a voltage Vy, a "switch" Q1, 
and an LC filter. {It is assumed in all 
cases that a load is connected between 
the output and ground and that Q1 is 
actually a transistor controlled 
through external circuitry.) The way 
the components are connected deter- 
mines the output mode. 

In the step-down regulator of figure 
2a, the basic circuit operation is to 
close switch (transistor) Q1 for a time 
Том, and then open it for time Torr. 
The total, Toy + Torr, is called the 
switching period T. Neglecting the 
saturation voltage of Q1 (Vsar) and 
the diode (Vorone), the voltage at the 
input to the inductor is + V; during 
the time To, and zero during Toer. 
(But remember, these other voltage 
drops must be included in our calcu- 
lations when we are choosing actual 
components.) 

When Q1 is closed, a step increase 
in voltage is applied to the inductor 
coil, which has the value L. However, 
current flowing through an inductor 
cannot change instantaneously; in- 
stead it increases linearly according to 
the factor L(di/dt) building a 


magnetic field. This reduces any in- 
stantaneous current change seen by 
the load. When Q1 opens, the 
magnetic field in the inductor decays 
linearly, supplying power to the load. 
The current path is completed 
through the forward-biased flyback 
diode D1. 

In this type of switching regulator, 
the inductor and capacitor form a 
low-pass filter. High-frequency pulses 
are applied to the input, and an 
averaged DC level comes out. The 
peak-to-peak ripple voltage is a func- 
tion of the switching period T and the 
values of the inductance L and 
capacitance C. As the frequency of 
operation is increased, the voltage 
ripple is reduced, but the supply 
becomes less efficient. 

Figure 2b illustrates the circuit con- 
figuration of the basic step-up 
switching-type voltage regulator. In 
this type of regulator, closing Q1 dur- 
ing Том charges the inductor. When 
Q1 is opened, the inductor discharges 
through 01 into the load. The output 
voltage is determined by the rate of 
discharge according to the equation 


= Lídi/dt) 
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REGULATOR DISSIPATION: 
PREG = Yin- Voyur 1. одо 


EFFICIENCY: 
E= Vout / YiN 


REGULATED 
INPUT VOLTAGE 


Vin 


REFERENCE 


VOLTAGE 


SERIES 
CONTROL 
ELEMENT 


OUTPUT 


VREF COMPARATOR 


VOLTAGE 
TRANSLATOR 


Vout 


— c0 


REGULATED 
OUTPUT VOLTAGE 


Your 
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Figure 1: Block diagram of a typical linear series voltage regulator, such as the LM317, [M340 or 7805. The series regulator acts as a 
varying resistance, dissipating excess power as heat to maintain a constant output voltage. 


A fast discharge delivers an output 
voltage higher than input Vy. 
Figure 2c shows а polarity- 
inverting switching regulator. As in 
the other cases, closing Q1 charges 
the inductor during Том. When Q1 is 
opened during Torr, there is a 
"kickback" voltage produced by the 
inductor as it discharges. This effect 
occurs elsewhere, too. For years, 
many of you have probably been put- 
ting reverse-biased diodes across 
relay coils, perhaps without thinking 
about it, The purpose of the diode is 
to dampen the high-voltage spike 
produced when a pulse is applied to 
the inductive relay coil. Іп the power- 
supply situation, rather than short 
out the voltage, diode D1 directs this 
opposite-polarity voltage to the load. 
Generally speaking, in all three 
cases, the output voltage Vour is 
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regulated by controlling the ratio of 
Tow/T. This duty cycle can be altered 
in a number of ways depending upon 
the control method. Two of the more 
common approaches аге variable 
Bim a l ao M а 


You can experiment 
with a simple design 
for a nonisolated 
single-ended switching 
voltage regulator. 


pulse width (pulse-width modulation) 
and variable frequency. In a pulse- 
width-modulated switching regula- 
tor, the switching period T is fixed 
and the “on” time Тоу varied. Con- 
versely, in a variable-frequency regu- 
lator, Tow is fixed and the “off” time 
Torr varied. 


Тһе variable-frequency switching 
regulator is generally easier to design 
and build, since the magnetic flux 
developed in the inductor coil during 
the fixed on-time determines the 
amount of power deliverable to the 
load. This eases the design of the in- 
ductor because the inductor's operat- 
ing region within its characteristic 
curve is precisely defined. Operating 
frequency, which increases propor- 
tionally with the load, is primarily a 
function of the inductance L, 
capacitance C, and voltages Vi, and 
Vovr. 

The fixed-frequency pulse-width- 
modulated switching regulator varies 
the duty cycle to change the average 
power delivered to the load. This 
method is particularly advantageous 
for systems employing transformer- 
coupled output stages and is most 
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Figure 2: The configurations of switching 
voltage regulators: the voltage-step-down 
(2a), voltage-step-up (2b), and polarity- 
inverting (2c) arrangements are depicted. 
The component shown as a switch ts 
assumed to be a bipolar transistor driven 
in saturated switching mode. Some com- 
mercial designs may use field-effect tran- 
sistors. 
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Figure 3: Functional block diagram of the Fairchild 78540 switching-regulator integrated circuit. This component may be obtained 
from the supplier listed on page 45. 
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often used іп commercial switching 
supplies with multiple outputs. This 
method is more complex and uses 
more components than variable- 


frequency supplies, but the advan- 
tages outweigh the extra cost in high- 
current applications. 

Typical operating frequencies of 


switching regulators range from 10 to 
50 kHz. However, there are some 
trade-offs. High frequencies reduce 
the ripple voltage at a price of 
decreased efficiency and increased 
radiated electrical noise. If the fre- 
quency is lowered, greater efficiency 
and less electrical noise will result, 


Photo 3: Winding the inductor for the switching supply of figure 6a. The turns of 
wire are neatly wound around a plastic bobbin, evenly distributed. 


Photo 4: Having been wound, the wire bobbin is placed between the two halves of 
the pot core, which are screwed together to form the finished coil. 
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but larger coils and capacitors are 
needed. Also, a switching power sup- 
ply operating at 10 kHz can become 
quite annoying to listen to after a 
while. 

The most effective frequency range 
for optimizing efficiency and size 
with the components presently avail- 
able is around 20 kHz. This is out of 
the range of human hearing yet low 
enough to be within the switching 
speeds of most inexpensive transistors 
and diodes. As switching speeds of 
newly developed high-current semi- 
conductors increase and new ferrite 
components are introduced, practical 
operating frequencies will rise. 

There are many kinds of switching 
regulator circuits that I could present, 
My previous article, "No Power for 
Your Interfaces? Build a 5 W DC to 
DC Converter" (reference 3), dis- 
cussed the construction of a 5-watt 
converter which produced +12 volts 
from а +5-volt input. This circuit 
was intended to facilitate powering 
linear interfaces and op amps (opera- 
tional amplifiers) when the only 
source available was the 5-volt logic 
supply. If you have such a require- 
ment, i refer you to that article. 


This time, however, I'd like to pre- 
sent circuits to meet a different need. 
In the example of the conventional 
power supply with which | began this 
article, the input/output voltage dif- 
ferential was so great that more heat 
than useful energy was produced by 
the supply. In a small electronic 
package which requires several watts, 
dissipated heat can be difficult to 
remove if the enclosure has no vents. 
This points out a need for a more effi- 
cient 5-volt regulator. While we're at 
it, we might as well make one that 
can accommodate up to 30-volt in- 
puts without significantly increased 
losses. 


One power supply that seems to be 
in demand lately is one with a 
+25-volt output for programming 
EPROMs (erasable programmable 
read-only memories, as discussed in 
last month's Circuit Cellar; see 
reference 2). While a three-terminal 
regulator can be used for this voltage, 
I see this as a ripe opportunity to 
demonstrate the step-up variety of 


switching regulator. One circuit we'll 
look at will therefore be a +5-volt to 
+25-volt converter suitable for 
EPROM-programming use. 


78540 Switching Regulator 

In recent years, monolithic 
{everything built on one semiconduc- 
tor chip) linear voltage regulators 
have simplified power-supply design. 
Most systems have employed linear 
regulators because of their excellent 
reliability, low external parts count, 


чн o 
*30VDC 


and low cost, However, recent im- 
provements in high-speed switching 
transistors and low-loss inductors 
have made switching supplies more 
attractive. The real breakthrough 
came with low-cost LSI (large-scale 
integration) monolithic switching 
regulators, which contain practically 
everything but the inductor on a 
single chip. 

One of the many such integrated 
regulators available is the Fairchild 
78540, which is shown in the block 
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diagram of figure 3. The 78540 con- 
tains a current-controlled oscillator, 
current-limit sensor, voltage refer- 
ence, high-gain comparator, high- 
current op amp, transistor switch, 
and power-switching diode. A single 
capacitor sets the frequency range 
(adjustable between 100 Hz and 100 
kHz, but normally used at 20 to 30 
kHz), and one external resistor pro- 
vides current-limiting protection for 
the transistor and diode. Other than a 
few discrete resistors to set the output 
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Figure 4: Schematic diagram of a 5-volt, %-атр step-down switching voltage regulator. For low currents, the 785405 internal 


switching transistor and diode may be used, 
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Figure 5: Schematic diagram ора 5-volt, 5-amp step-down switching regulator. An external heat-sinked transistor and diode ате 


needed for the higher current. 
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voltage, only ап inductor апа capaci- 
tor are required to make a highly effi- 
cient switching power supply. The in- 
ternal Darlington-configured tran- 
sistor switch and diode are capable of 
handling up to 1.5 amps (peak) at 40 
volts. 

While virtually no calculation is re- 
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quired to design a circuit that uses a 
three-terminal linear regulator, you 
have to do some math to arrive at the 
correct values for the external com- 
ponents to use with switching 
regulators. А simple circuit to 
demonstrate the math is a standard 
step-down regulator, as shown in the 
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6: , 1 rototype of the step-up беске regulator of figure 6a. This circuit сап 
ste А to оше, кене between +8 апа +28 volts, 
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schematic diagram of figure 4. This 
circuit is а 30-volt input, %-amp, 
+5-volt regulator, with a computed 
efficiency of about 82%. The com- 
putation appears in the text box 
"Component-Value Calculation" on 
pages 44 and 45. 

In applications where the peak cur- 
rent is greater than 1 amp or where 
you need voltages greater than 40 
volts, an external diode and transistor 
should be used with the 78540. If you 
want to experiment, figure 5 shows a 
regulator designed to provide +5 
volts at 5 amps. The component 
values were selected using the same 
equations described in the text box. 
After I had actually built the unit, 
however, I was unable to get a cur- 
rent greater than 3 amps out of it. ] 
attributed this to using thinner wire in 
my inductor winding than I should 
have. 

Another switching-power-supply 
circuit that might prove useful to you 
is shown in figure 6. Configured as a 
basic voltage-step-up regulator, this 
simple circuit converts +5 volts to 
+25 volts. With the voltage- 
adjustment pot shown, the circuit's 
output actually can be adjusted 
within a range of +8 to +28 volts. 
Set to 4-25 volts, it can be used as an 
EPROM-programmer supply. The 
design current rating is 200 milli- 
amps, but this is dependent upon the 
output voltage. At 8 volts I measured 
175 milliamps, but at 25 volts the 
maximum current was only 30 
miliamps. Overall efficiency was 
about 70%. To achieve higher output 
currents at 25 volts, it is necessary to 
use an external switching transistor. 


Winding the Inductor 

The inductor coil in a switching 
regulator is designed for high power 
and large currents. Typically, the 
windings are around a ferrous core 
that is toroidal in shape, somewhat 
like a doughnut. The selection of a 
specific core size and core material for 
a desired inductance at a given steady 
current level is done through a set of 
iterative calculations using analytic 
curves showing permeability reduc- 
tion versus DC magnetizing force 
(measured in oersteds), 


The problem in selecting a core of 
suitable size and permeability is that 
all these parameters are interrelated. 
Rather than attempt to make every- 
one understand the curves and calcu- 
lations, I prefer to take a little poetic 
license, by choosing a core which is 
optimal for the types of switching 
supplies I have just described. The re- 
maining calculations are minor and 
less likely to discourage you from 
winding your own inductor, 

The core I have chosen is the Fer- 
roxcube 2213PA500-3C8, a pot-core 
set which differs from a pure toroid in 
that it consists of two cups which are 
secured together around a bobbin, 
around which, in turn, the windings 
are wound. Since the wire is wound 
on а bobbin rather than around the 
ferrite material itself, it is easy to 
change bobbins and experiment with 
various inductances produced by dif- 
ferent numbers of turns and kinds of 
wire. Figure 7 outlines the character- 
istics of type-2213 pot core. 

Two other factors are noteworthy 
in this selection. The type-2213 core is 
made in a variety of ferrite materials. 
I have chosen to use a type of 
material known as 3C8, which is а 
manganese-zinc ferrite substance with 
medium permeability and low losses, 
It is designed specifically for high- 
flux-density applications such as 
power supplies. 

The 2213PA500-3C8 is a fixed-gap 
pot core. Flux saturation is avoided 
by introducing an air gap in series 
with the magnetic path. The effect of 
this 0.025-inch gap is to flatten the 
hysteresis loop, allowing greater cur- 
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Figure 6a: А step-up regulator that converts +5 volts to +25 volts, possibly for use in 
an EPROM programmer. The output voltage may be adjusted within the range of +8 
to +28 volts. Current capacity depends on fine points of construction and on the 
voltage desired. 
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Figure 6b: The measured curve of output voltage plotted against current for the step-up 
switching regulator of figure 6a. 
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Figure 7: Physical and electromagnetic characteristics of the Ferroxcube 2213PA500-3C8 pot core. The coil turns are wound around 
a plastic bobbin that fits between the two core halves, easing experimentation with different numbers of turns and different gauges 


of wire. 
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rent densities without saturation. Ап where 
added plus is that it reduces the 


overall inductance per turn of wire М = number of turns 

| and allows more turns of wire for a L = desired inductance in 
given inductance value. Pot cores henries 
work best when the windings com- A, — millihenries/1000 turns 


pletely fill the core. 

The calculations for winding the 
specific inductors for the power sup- 
plies І have presented are relatively 
simple. For each core and material, 
the manufacturer specifies a propor- 
tionality factor Az, which is the in- 
ductance in millihenries per 1000 
turns. The inductance for any other 
number of turns N is then 


Тһе 5-volt %-атр regulator pre- 
sented earlier required a 
275-microhenry inductor. For the 
2213PAS00-3C8 core, А, = 500 
millihenries per 1000 turns. Plugging 
these values into the equation: 


0.000275 X 1000000000 


М = 
500 
= x -9 
L = А.М? X 10 = J/550 
== 23 turns 
or 
9 
М = RU In addition to determining the re- 
L 


quired number of turns, we must con- 


Component-Value Calculation 

Conditions: 
V» (diode-saturation voltage) = 1.25 volts 
Vsar (transistor-saturation voltage) = 1.1 volts 
Мм = +30 volts 
Vour = +5 volts 
lovr (maximum) = 0.5 amps 
Vrp < 1% = approximately 50 millivolts 
Veer = (internal reference voltage) = 1.3 volts 


Calculate: 
клк = 2lour (maximum) 
= 2 Х 0,5 
= 1.0 amps 
The peak-current rating of the transistor is 1.5 amps. 


Next, determine the value of the current-limiting resistor: 
Rsc = 0.33/ рак 
= (),33/1 
= 0.33 ohms 


Calculate the Tox/Torr ratio: 


Vour T Vo 


Том/ lorr т ——————— 
3 Vin = Vsar us Vovr 
== (5 + 1.25)/(30 — 1.1 — 5) 
— 6.25/23.9 — approximately 0.26 
Therefore: 


Төн = 0.26 Torr 


It is desirable to have the operating frequency of a switching regulator above 20 kHz 
(yielding a 50-microsecond period T), but neither To, nor Тоғғ should be less than 10 
microseconds for the 78540 device. If we arbitrarily choose Torr to be 40 
microseconds, then the values of the oscillator-timing capacitor (Cr) and inductor (2) 
are computed as follows: 


sider the wire size and available space 
within the core. The objective is to fill 
the core, yet maintain a wire size that 
will carry the highest currents in- 
volved, There exist tables and charts 
of wire size, circular mils per ampere, 
and available-area specifications for 
exact determinations. As a rule of 
thumb, with designs like the ones 
presented here, the best tactic is to use 
the largest wire size that will fit for 
the required number of turns. If the 
pot core is not completely filled, the 
effect is not disastrous, but the true 
inductance could be as much as 10% 
less than calculated. 


In Conclusion 

І consider this subject a bit of a shot 
in the dark. I have found that as I 
build miniaturized electronic devices 
for my own use I can no longer toler- 
ate the large volume, weight, and in- 


e = 0.00045 Torr 
= 0.00045 x 0,000040 


efficiencies of linear-regulated power 
supplies. This article is a progress 
report on some of the circuits I have 
been experimenting with lately. 

I don't anticipate any sudden short- 
age of ferrite cores as a result of the 
publication of this article. In my 
opinion, switching power supplies 
will come to have a very significant 
role, but mostly in commercially pro- 
duced products. The greatest benefit 
of using this technology is the savings 
in energy and materials in large-scale 
production. 


Next Month: Have you ever wished 
you could call your computer by 
telephone and give it commands by 
pushing the buttons on a Touch Tone 
receiver? іп December's Circuit 
Cellar we'll look at several schemes 
for decoding DTMF (dual-tone, 
multiple-frequency) signals, Ш 


Using а 0.02-microfarad standard capacitor value, Tox and Torr really turn out to 


= 0.018 xF 
Бе: 
Ton = 11.6 us 
Torr = 44 ps 


Т = Tow + Торе == 55.6 ps 
Ст = 0.02 ҺЕ 


For the inductor: 
те (Vour + Vp) (Torr) 


Ірғак 


= (5 + 1.25) X 0.000044/1 
= 275 uH 


L 


The output-capacitor value C is calculated from the ripple requirements: 


ca (ак) (Т) 
8 ( VainpLE ) 


= 1 X 0.0000556/8 X 0.05 
= 139 aF (use standard 220 pF) 


Finally, compute the values of the two resistors required for the sampling network. 
Assuming that the comparator-input current is 1 milliamp (the comparator will work 


down to 100 microamps) then: 


КІ + R2 = 5 k-ohms 
R2 — (R1 + R2) (Vaer/ Vour) 
= §5k-ohms X 1.3/5 
= 1.3 k-ohms 


Select R2 = 1.3 k-ohms and use а 10-k-ohm potentiometer for RI. 


Parts Source 
A switching-regulator kit is available 
to experimenters, The kit contains one 
| Fairchild 78540 integrated circuit, two 
2213РА500-3С8 pot-core halves, and 
two plastic bobbins; it is available | 


postpaid in the United States for 
$11.50. Only prepaid orders will be ac- 
cepted, Send check оғ money order to: 

The MicroMint, Inc 

917 Midway 

Woodmere NY 11598 
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Fundamentals of Relational 
Data Organization 


Joel Neely and Steve Stewart 
Janus Systems 
POB 266 
Henderson TN 38340 


Both mathematicians and computer scientists use the 
word elegant to describe a concept of exceptional clarity, 
simplicity, and utility. By those standards, the relational 
model of data organization is most elegant. One of the 
principal advantages of this model is its foundation upon 
a formal mathematical theory that allows its concepts to 
be defined and examined with great precision. 

This article discusses the basic concepts of the rela- 
tional approach to data organization and looks informal- 
ly at the practical benefits of the model. We should point 
out that our emphasis is on data organization, to the ex- 
clusion of other interesting and important issues in data- 
base system design, such as the syntax and features of the 
data-definition and data-manipulation languages. 


The Sample Data Base 

As an example of the capabilities of the relational 
model we will use a personnel data base, which is to be 
developed for the use of a data-processing manager. It 
should contain the following information: the name of 
each employee (EMP), the languages that the employee is 
familiar with (LNG), the number of years the employee 
has used each language (USE), the employee's position 
within the organization (POS), the employee's years of 
experience with the company (EXP), the employee's 
hourly pay rate (PAY), the current project to which the 
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employee is assigned (PRJ), and the project manager on 
each of these projects (MGR). 

PERSONNELI (see table 1) shows a small sample of 
data that might be stored in this data base and gives the 
structure of the data base. (In the structure diagram head- 
ings, parentheses enclose groups of data that may be re- 
peated, while an underline indicates key columns whose 
values identify an entire entry.) 

With the design of PERSONNELI, any request of the 
form: 


Tell me something about employee E 


may be satisfied easily. However, it is much more dif- 
ficult to respond to the following requests: 


List the names of all employees who use language L 

Tell me the manager of project P 

Display the names of all employees assigned to project P 
Change the manager of project P to employee E 


Through a process known as normalization, the 
organization of the data may be revised to increase the 
flexibility with which it can be used. Before presenting 
the details of this process, we need to establish some ter- 
minology. 

А relation is a two-dimensional table (as in PERSON- 
NEL1) consisting of horizontal rows and vertical col- 
umns, The advantage of this form is that almost everyone 
is familiar with data presented as a simple table. No two 
rows in the relation may be identical; there must be some 
combination of columns—a key—whose values will 
uniquely identify each row. In our example, we gave each 
employee a unique name, so EMP may be used as a key in 
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System analysts càn easily produce 
documentation by using CRTFors to print 
field attributes and images of forms. In 
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pleted application program. This reduces 
training time, and eliminates the frustra- 
tion common in the use of many large 
programs. 

The package automatically produces 
documentation and provides capabilities 
for runtime enhancements. The program- 
mer can dynamically lock and unlock dis- 
plays, erase, skip, and reset fields. In 
addition, the system provides for redirec- 
lion of field access and enables the pro- 
grammer to send specialized error and 
comment messages. 
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This means that forms created for one ter- 
minal can be used on a terminal requiring 
different control sequences. Function 
keys can be configured for special 
applications. 
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PERSONNELI. In practice, there may be more than one 
way to construct a key to a relation. Social-security num- 
ber and time-clock number are values that might also be 
used to identify an individual employee. 


Normalizing the Data 
The first step in normalizing our personnel-data design 


is based on the following rule: 


RULE 1: For all rows, each column must take a "simple" 


| value, ie: a single value without repetition. 


In PERSONNELI, the columns labeled (LNG, USE) and 
(PRJ, MGR) are in violation of this rule, because an 
employee may know more than one programming lan- 
guage and may be assigned to more than one project. By 
duplicating the nonrepeating values EMP, POS, EXP, 
and PAY for each combination of values for the repeating 
groups (LNG, USE) and (PRJ, MGR), the entire relation 
may be represented in first normal form, as shown in 
PERSONNEL2 (see table 2). 

Notice that in PERSONNEL2, the column EMP is no 
longer sufficient to identify a row. Multiple rows may be 
present for an employee who has more than one entry for 
language use or project assignment. One possible solu- 
tion is to consider the combination of EMP, LNG, and 
PRJ as a key, since those three values together are suffi- 
cient to identify a single row. 

It would appear at first that PERSONNEL2 represents 
a step backward, not only because it requires much more 
space than PERSONNEL1, but also because responding 
to the requests 


Change employee E's position to 5 
Add the assignment of employee E to project P 
Make employee E the manager of project P 


has become much more difficult. This problem is 
addressed by the remaining normalization steps, which 
are based on the concept of dependence. 


PERSONNEL: 
EMP (LNG, USE) POS EXP PAY (РВ), MGR) 


Bogard | COBOL,3 Sr Prog | 4 | 25.00 | Payroll,Smith 
FORTRAN,2 AJR, Jonas 


Dalton Sr Prog | 3 | 24.00 | Inventory,Fitch 


Fitch COBOL,4 Prj Mgr 32.50 | Inventory.Fitch 


James | COBOL,5 Sys Anl 29.00 | A/R,Jonas 
GPSS,2 Datacomm, 
Spivey 
Jonas AMBIT,1 Prj Mgr AJR,Jonas 
BLISS,2 
COBOL,1 
Pascal,3 


Table 1: PERSONNELI, a sample of a personnel data base 
set up as a nonnormalized table. 
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PERSONNEL2: 


EMP 


Bagard 
Bogard 
Bogard 
Bogard 
Dalton 
Dalton 
Dalton 
Fitch 
James 
James 
James 
James 
Jonas 
Jonas 


LNG 


COBOL 
COBOL 


FORTRAN 
FORTRAN 


COBOL 
PL/I 
RPG 

COBOL 

COBOL 

COBOL 

GPSS 
GPSS 
AMBIT 
BLISS 


= 
С) 
п 


POS 


Sr Prog 
Sr Prog 
Sr Prog 
sr Prog 
Sr Prog 
Sr Prog 
Sr Prog 
Prj Mor 
Sys Anl 
sys Anl 
Sys Anl 
Sys Anl 
Prj Маг 
Prj Mgr 


PAY 


25.00 
25.00 
25.00 
25.00 
24,00 
24.00 
24.00 
32.50 
29.00 
29.00 
29.00 
29.00 
31.00 
31.00 


РАЈ 


Payroll 
AJR 
Payroll 
АН 
Inventory 
Inventory 
Inventory 
Inventory 
AIR 
Datacomm 
AJR 
Datacomm 
AIR 
AJR 


Jonas COBOL 
Jonas Расса! 


Pri Mgr 
Рг] Mgr 


бз ч № а № г aA ok OA м го HY tct 


31.00 AJR 
31.00 AIR 
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Table 2: PERSONNEL2, the data from PERSONNELI arranged into first normal form, 
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Cambridge, МА 02139 / (617) 492-8816 
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Data Dependencies 

If, for each row, the value of a column A1 uniquely 
determines the value of a column А2, then А2 is func- 
tionally dependent on A1. For example, in PERSON- 
NEL1, since each employee has only one position we may 
say that EMP determines POS, and that POS is function- 
ally dependent on ЕМР, If the value in column А1 limits 
the possible values of column А2 to a specific set, then А2 
is set dependent on А1. PRJ is set dependent on EMP, 
because each employee is assigned to a specific set of pro- 
jects. Figure 1 illustrates the dependencies in the sample 
data by using single-headed arrows to show functional 
dependence and double-headed arrows to show set 
dependence. This dependence diagram allows the prob- 
lem of PERSONNEL? to be clearly visualized. 

Тһе remaining problems are all violations of the 
following rule: 


RULE 2: In every row, each column must be dependent 
on every part of the key. 


For example, the columns POS, EXP, and PAY are not 
dependent on the entire key of PERSONNEL2. These 


ыз b O D OREA 


Figure 1: This diagram illustrates the two types of data 
dependencies. The single-headed arrows show functional 
dependence and the double-headed arrows show set 
dependence. 
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PERSONNEL3: 
EMP X POS 


BACKGROUND: 
LNG 


PERSONNEL4: 


USE EMP POS 


EXP PAY 


COBOL 
FORTRAN 
COBOL 
PUI 
RPG 
COBOL 
COBOL 
GPSS 
AMBIT 
BLISS 
COBOL 
Pascal 


Sr Prog 
or Prog 
Рг Mar 
Sys Ап! 
Pri Mgr 


Sr Prog 
Sr Prog 
Prj Mgr 
Sys Anl 
Prj Mgr 


ASSIGNMENTS: 
PRJ 


AIR 
Payroll 
Inventory 
Inventory 
AIR 
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Table 3: The data from PERSONNEL2 in second normal 
form, This format was achieved by splitting the relation so 
that there is no partial key dependence. 


A/R 


columns are determined by EMP alone, so we will forma 
new relation, PERSONNEL3 (see table 3), containing 
only EMP, POS, EXP, and PAY, having EMP as a key. 

The value of USE is determined by both EMP and 
LNG, so a BACKGROUND relation (see table 3), having 
a composite key made of EMP and LNG, may be formed 
from these three columns. Since BACKGROUND con- 
tains EMP as a column, it will still be possible to associate 
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standable language is all you need 
to know about bar code history, 
software engineering requirements, 
283 pages of machine independent 
UCSD Pascal* software in source 
listing form. There are 44 modules 
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Dalton 
Dalton 
Dalton 
Fitch 
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Table 4: Our final goal—the third normal form. The data 
from table 3 are further split into a multi-tabular format to 
eliminate any transitive dependencies. 
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О I understand you have scads of data 


terminals and printers for rent off-the-shelf. 


send те a brochure. 


phone me quickly here: 


(А.С.) (number) (ext.) 4 


Г) | need immediate assistance. Have someone 


О | have specific interest in the following 
electronic equipment: 


TITLE 


MAIL STOP. 
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Called “МР/МП” 


MP/M II, the multiuser 
extension of our CP/M operating 
system, answers the lucrative 
business community demand 
for small scale distributed 
processing. Smart OEM's, 
language companies and 
application programmers are 
enthusiastically extending 
their offerings to satisfy 
this "new" market. 


MP/M Il Features 


Record locking and file 
locking ensure data base validity 
when multiple users access 
the same data. 

With 32 megabyte file 
capacity, you can daisy-chain 
16 state-of-the-art disk drives, 
at 512 megabytes each. This 
gives you on-line storage 
of 8 gigabytes! 

Fast performance is a 
certainty. Dispatch time 
between users requires as 
little as 600 microseconds. 

Encrypted passwords 
provide security for user files 


- and directories. 

Time and date stamps indicate 4. 
your last update of an application 
- file and either last access or 


file creation. 
Additional features provide 


B" increased performance with 


exceptionally low system 
overhead through streamlined 
housekeeping plus 30 refined 
utilities. 400K bytes of RAM are 
supported. And MP/M Il is 
upward compatible with CP/M. 


Substantial 
Capabilities Included 


Major utilities in the MP/M |! 
package include our RMAC™ 
assembler, LINK-80™ LIB-80™ 
run time library manager, 
and ВОТ" debugger. 

Network capability: Your 
product's growth to CP/NET™ 
is provided in MP/M II. 


То Language & 
Application Companies 
You're seizing the time- 
perishable market advantages 
of MP/M II. Its five manuals help 
extend your products to multiuser 
status, with accuracy and speed. 
LINK-80's overlay facilities help 
produce a higher quality. 
LINK-80, RMAC and RDT are 
powertul development aids — 
which dont cost you a thing. 
Compatible software 
accelerates your eniry into the 
multiuser market. All programs 
running under CP/M also run 
under MP/M II. This means 
important continuity. Couple that 
with a built-in growth path, and 


" you're protecting the future of 


your business with MP/M II. 
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Extend CP/M 
to Multiuser Systems: 
Extend Your Profits 


То Hardware OEM’s: То Dealers, Digital Research Multiuser Demand 
The profitable impact Distributors, Over 250,000 microcom- Multiuser demand is more 
of multiuser configurations System Houses: puters use our operating than a trend. The MP/M II market 


is profound. Compare your 
sum-of-the-boxes pricing: 
Multiuser vs. single user. 


systems. Over 300 OEM's and is a fact of business life. It elevates 
It takes less efforttomake дор independent software the microcomputer with larger 
more money by selling multiuser vendors (ISV's) use our scale capabilities, and a larger 


No question about it. Your next Systems. Selling an upgrade products as the basis of dollar/sale market base. You only 
move will be to re-forecast path is easier than moving thousands of applications. get one chance to make a good 
sales quotas and profit margins. dead end, dedicated systems. | These are listed in our CP/M first (market) impression. Now 
MP/M Il is the key. With the МР/М Il means hard disks, Compatible Catalog. Over is the time. We're here to help. 
market demand you read about, Multiple printers and terminals— 25 000 copies. per edition, Call (408) 649-3896, or write: 
the act of extending your systems add-ons right through full generate ISV's sales. FORUM, Digital Research, PO. Box 579, 
to MP/M II will bear handsome Networking environments. published quarterly, and ISV Pacific Grove, CA 93950. 
rewards. Your next step is equally One sale can truly generate seminars provide technical . Europe: Vector, Intl., Leuven, 


clear. Have our marketing group 
expedite the MP/M Il data sheet, 
OEM price list and contract. 


cash for an extended period. 
So call your OEM for delivery 
of MP/M Н based systems. 


А Belgium, 32(16)202496 
| Far East: Microsoftware ASSOC., 


| Tokyo, Japan, 03-403-2120 


Here's an even more positive Every new market has its - 
approach. Why not call our mar- share of easy sales. For a while, 
keting group as your first priority? Somebody will take those orders 


Circle 139 on inquiry card. 


These 14 companies are hand over fist. Your share of that 
extending 24languagestorun business will probably depend 
under MP/M II: on a single factor: Your ability 

to get product first. 


Compiler Systems, Inc. 
Control-C Software, Inc. 
Digital Research 

Ellis Computing 
Laboratory Microsystems 
Micro-Ap 

Micro Focus, Inc. 
Microsoft 

MT Microsystems, Inc. 
Ryan-McFarland Corp. 
Sorcim Corporation 
SuperSoft Associates 
Tarbell Electronics 

Timin Engineering Co. 4 
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an employee's language experience with personnel data 
for that employee. 


Splitting the Relation 

Splitting the relation, as illustrated in table 3, prevents 
the experience part of the model from having columns 
that are dependent on only part of the key. А first- 
normal-form relation (simple values in each position of 
the table) that also has no partial key dependence is said 
to be in second normal form. 

The situation with project assignments is slightly dif- 
ferent. The employee name determines the set of projects 
on which that employee works, independent of the lan- 
guages used by that employee. This means that a relation 
containing РК) should not have LNG in its key. How- 
ever, the project name uniquely determines the project 
manager. MGR is transitively dependent on ЕМР, since 
EMP determines a set of values for РЕ), and РЕ), in turn, 
functionally determines MGR. This transitive de- 
pendence must also be removed, according to the follow- 
ing rule: 


RULE 3: Іп every row, all columns must depend directly 
on the key, without any transitive dependencies through 
other columns. 


Because each project has only one manager, we will form 
the PROJECTS relation (see table 4) from columns PRJ 
and MGR, using PRJ as the key. (MGR could also be a 
key if each employee managed only one project.) 

Finally, since each employee works on one or more 
projects, a relation called ASSIGNMENTS (see table 4) 
may be constructed from EMP and PRJ to form the asso- 
ciation between PERSONNEL3 and PROJECTS, Notice 
that PROJECTS is “all key” with no additional dependent 
columns. This is due to the fact the only thing dependent 
on both EMP and PRJ is the fact that they are associated. 
An association between relations is frequently repre- 
sented in this way. 

A second-normal-form relation that has no transitive 
dependence is said to be in third normal form. All rela- 
tions in the data model of table 4 are in third normal 
form. 

At this point, the design has evolved to the point where 
all of the difficult queries mentioned for the initial struc- 
ture are easy to fulfill. By selecting all rows of BACK- 
GROUND with a given value of LNG, all programmers 
who can use a specific language may be located. Access- 
ing ASSIGNMENTS with a given РЕ) identifies all pro- 
grammers on the project. Since PROJECTS is now а sepa- 
rate relation, associating a project with its manager, for 
retrieval or change, is easy. It is equally easy to find 
which projects a project manager is supervising. 


Using the Third Normal Form 

Ав an example of the simplicity and flexibility of third 
normal form, consider the query "What is the COBOL 
experience of senior programmers working on any pro- 
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ject managed by Fitch?" One approach, using the struc- 
ture of table 4, would be: 


1. Look in PROJECTS to find that Fitch manages the 
Inventory project. 

2. Use ASSIGNMENTS to find that Fitch and Dalton 
work on Inventory, 

3. From PERSONNEL4 for Fitch and Dalton, discover 
that Dalton is the only senior programmer. 

4. Using BACKGROUND, find that Dalton has two 
years experience with COBOL. 


By selecting one or more rows from a relation, then 
using column values to select from further relations, as 
needed, you can use the data with a high degree of flex- 
ibility. This makes it far easier to handle the unan- 
ticipated "Oh, by the way, can the computer tell me. , .” 
requests that invariably occur after a system has been 
implemented. 


In Summary 

Our purpose here has been to examine the data-organi- 
zation aspects of the relational model. The relational con- 
cept also contains a rigorously defined set of operations 
that may be used to manipulate and combine relations in 
an algebraic fashion. 

We cannot overemphasize that the relational model is 
concerned with a logical view of the data—apart from the 
physical representation used to store the data. Using only 
the abilities to construct multiple keys to the same data 
file and to find the first key greater than (or equal to) a 
given trial key, relational data organization may be im- 
plemented quite easily. 

Although table 4 has the appearance of wasteful dupli- 
cation in the stored data, a real application would likely 
encode all occurrences of a costly-to-store column like 
POS by an internal code (possibly one byte in length). 
Employees would most likely be identified by a unique 
employee code instead of by name. Thus it would be pos- 
sible to have the advantages of relational organization 
without unreasonably high storage overhead. 

In addition to the three normalization steps discussed 
here, there is a fourth normal form that arises in connec- 
tion with certain types of complex key interdependencies. 
(The interested reader may find further discussion in the 
references.) @ 
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SUPERVYZ-THE NEXT INDUSTRY STANDARD 


SUPERVYZ is a revolutionary 
software concept designed to 
overcome the frustrations of 
using CP/M? This allows you to 
crack any non-technical market 
without the hassles of teaching 
the operating system. Instead, 
users are greeted with a series 
of self-prompting, self- 
explaining menus linking the 
user directly to the application. 
We'll supply the menus or you 
create your own, to meet the 
exact needs of your customers. 
SUPERVYZ presents unlimited 
software flexibility by providing 
a system to coordinate multiple 
application programs. The 
menus tie it all together, 
allowing program interaction. 
Even the most complicated 
commands between programs 
can be a simple menu choice. 


Dealer inquiries invited, 
foreign or domestic. 


Epic Computer Corporation 
7542 Trade Street 

San Diego, CA 92121 

Tel: 714-695-3560 
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INTRODUCTORY 
RETAIL PRICE 


$95 


2) 


t ЗЕР 1987 
1) Sm Current 


Satect Delaull Disk and User 
3 Add o Cha imei Menus 
4) of Content 
5) Fae and Orsh Suppan Functions 


MANUFACTURERS 

ship SUPERVYZ with every 
computer you sell. SUPERVYZ 
means software support 
interactive help files ... dealer 
confidence ... instant foreign 
market access... vertical 
market packaging ... more 
computer sales! 


DEALERS 

Buy SUPERVYZ as a separate 
program ... bundle software 
from different suppliers .. 
demonstrate capabilities, not 
confusion ... sell computers 
more efficiently - SUPERVYZ 
does the teaching ... end after- 
the-sale handholding ... 
SOFTWARE SPECIALISTS 
Package SUPERVYZ into every 
system you deliver... 
SUPERVYZ is compatible with 
over 2000 programs, 300 
computers. Target your market 
with SUPERVYZ. 

USERS 

Insist on SUPERVYZ ... don't 
buy a computer without it. 7 


YOUR NEW MARKETING TOOL 
, FOR INCREASED 
SALES OF CP/M 
COMPUTERS 
AND 


SUPERV'YZ Function Seertan Menu 12 H S6 PM 
Cale and Tima Accounting [А/Я A/P GAL P/R 076} 


Dala Баға inquiry and Reporting 
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вате enter the number of fee desired funcion (0 M| one, 7 tor мр)! | 


*Supervyz is a trademark of Epic Computer 
Corporation. CP/M is a trademark of Digital 
Research. 
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See us at COMDEX-Booth 1346 


Build а Bar-Code Scanner 
Inexpensively 


Printed bar-coded software has 
come one step closer to being a prac- 
tical reality. I began to realize this 
after reading ап item entitled 
“Hewlett-Packard Introduces High- 
Resolution Optical Reflective Sensor” 
(November 1979 BYTE, "What's 
New” column), which announced the 
production of the HEDS-1000 in- 
tegrated high-resolution sensor. 

I waited, expecting a complete and 
relatively simple “scanning wand” 
that would be suitable for reading 
bar-codes. Confirmation was given 
on the cover of the April 1980 
BYTE—Hewlett-Packard announced 
the HEDS-3000 Digital Wand, a fine 
product for those who can afford to 
spend $99.50, While the price is fair, 
as a graduate student on a fixed 
budget I sought a less expensive bar- 
code reader. 

As an alternative, I constructed a 
homebrew bar-code scanner, based 
on the HEDS-1000 sensor. The do-it- 
yourself scanner is reliable, easily 
constructed, and, best of all, costs 
about $35 (including the $29 sensor). 
For those who are willing to spend 
time, rather than money, it represents 
a practical alternative to the 
preassembled units. 

The HEDS-1000 optoreflective sen- 
sor is the eye of the scanner. Hewlett- 
Packard has incorporated a 700 nm 
(nanometer) light source, a 
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Bradley W Bennett 
238D Vairo Blvd 
State College PA 16801 


photodiode detector, and the 
necessary focusing optics to detect 
reflecting and absorbing characters in 
a single package. Аз a bonus, the unit 
also includes an NPN transistor that 
can be optionally wired as a first 
single-stage high-gain amplifier. The 
internal connection diagram of the 
HEDS-1000 is illustrated in figure 1. 

The only other operational re- 
quirement їп addition to some 
elementary op-amp (operational 
amplifier) interfacing is that the 
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Figure 1: Pin arrangement of Hewlett- 
Packard's HEDS-1000 optical reflective 
sensor. А light-emitting diode, 
photodiode, NPN transistor, and 
focusing optics are combined in this 
single package. 


distance between the front of the sen- 
sor and the printed page be kept at 
approximately 4.34 mm (0.171 inch), 
When set at this distance the sensor is 
capable of resolving a 0.190 mm 
(0.075 inch) spot size, which is less 
than half the width of a norma] bar- 
code unit. Significant departure from 
this setting results in loss of resolution 
and, if taken to extremes, complete 
loss of detection. 

In addition to these technical re- 
quirements, the sensor should be 
housed in a body that fits comfort- 
ably in the human hand, is easy to 
construct, and is (of course) inexpen- 
sive. 1 decided to use the body of a 
ball-point pen. The “fat pens” pro- 
duced by a couple of manufacturers 
are an ideal choice. | selected the 
Schaefer No Nonsense pen for the 
wand because it provided a sufficient 
amount of room in the tip. Its barrel 
is in two pieces that screw together, 
and when not in use, the screw-on 
cap makes an excellent protective 
cover for the sensor. 


Construction 

The first step in construction in- 
volves disassembly and modification 
of the pen barrel. At the top of the 
pen is a spring, which is easily 
removed by drilling out from the top 
side. This modification becomes 
useful later, as it allows the scanner 
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dBASE |l 

Written in assembly language (no host language 
required). dBASE can handle up to 65,000 
records of 32 fieids and 1000 bytes each. Reads 
existing ASCII files. Can be run interactively or 
can beprogrammed to produce reports. 

List Price: S700 00 

Microhouse Price: $628.00/$50.00 


WORDSTAR 

New version 3.0 features horizontal scrolling and 
column moves. 

List Price: $495.00 

Microhouse Price: $319.00/$40.00 


SPELLSTAR"* 

New option for WordStar. Compares words in 
your text to its 20,000 word compressed 
dictionary. Then returns to WordStar for 
correction of errors. Expandable dictionary. 
Requires WordStar Version 3.0 (If you have 
another version, call for detaiis on updates.) 
List Price. S250 00 

Microhouse Price: $165.00 


SPELLSTAR™ for APPLE 
List Price: $170.00 
Microhouse Price: $145.00/$25.00 


MAILMERGE 

Option for WordStar. (Requires current version of 
WordStar, Callfor details) 

List Price: $15000 

Microhouse Price: $105.00/$25.00 


WORDSTAR TRAINING MANUAL 
Provides sixteen sequential lessons on the 
operation of WordStar” and options. 

List Price’ $20.00 

Microhouse Price: $18.00 


SUPERSORT “І 
List Price. 5250 00 
Microhouse Price: $170.00/$40.00 


DATASTAR" 
List Price: $350.00 
Microhouse Price: $245.00/$40.00 


WORDSTAR “CUSTOMIZATION 
Package includes diskette and manual. Specify 
disk format. 

List Price: $150.00 

Microhouse Price: $95.00 
WORDSTAR" for Apple. 

List Price: 5375.00 

Microhouse Price: $245.00/$40.00 
SUPERSORT™ for APPLE 

List Price: $200 CO 

Microhouse Price: $130.00/$40.00 


APPLESOFT* COMPILER 
List Price: 9200.00 
Microhouse Price: $167.50 


MAILMERGE™ for APPLE 

List Price. $125.00 

Microhouse Price: $85.00/$25.00 
TCS/Atlanta 

INTERACTIVE ACCOUNTING SYSTEM for smail 
businesses. Ver, 5.0. Each package can be used 


alone or post automatically to the General Ledger. 


Price listed is per package. Genera! Ledger, 
Accounts Receivable, Accounts Payable, and 
Payroll packages available. Call for details on 
new Order Entry & Inventory packages. ALSO 
AVAILABLE FOR APPLE Il. Requires Basic 80 
vers. 5.x 
List Price: $530.00 
Microhouse Price: $75.00/$25.00 


ALL FOUR TCS PACKAGES 
(compiled) Each module $79. 

List Price: $530.00 

Microhouse Price: $269.00/$90.00 


TELEVIDEO 950 
List Price. $1195.00 
Microhouse Price: $975.00 


TELEVIDEO 910 TERMINAL 
List Price: 569900 
Microhouse Price: $595.00 


ANADEX ОРОООО 
List Price: $1343.75 
Microhouse Price: $1330.00 


ANADEX DP9001 
List Prce $1343.75 
Microhouse Price: $1330.00 


ANADEX DP9500 
List Price 51650 00 
Microhouse Price: $1350.00 


ANADEX DP9501 
List Price. $1650.00 
Microhouse Price: $1350.00 


NEC PC-8023A 

Bidirectional logic-seeking dot matrix printer. 100 
characters per second. 7x9 matrix for English 
characters, 8x8 matrix for graphics and dot 
graphics. Fixed or proportional spacing. 
Descenders on lower case letters. Parallel only. 
List Price: $795.00 

Microhouse Price: $695.00 


C ITOH STARWRITER | 

Letter-quality printer uses Diablo plastic 
printwheels and ribbons. 25 cps bidirectional, 
logic-seeking. Parallel interface. 

List Price: $1895.00 

Microhouse Price: $1431.00 

C ITOH STARWRITER I 

Serial Version 

List Price. $1960.00 

Microhouse Price: $1502.00 


DIABLO 630 

Letter-quality printer uses plastic and metal 
printwheels. 40 cps. bidirectional, logic -seeking. 
Optional tractor: $225. 

List Price: $2810 00 

Microhouse Price: $2099.00 


MORROW DISCUS 2D 

8 inch single-sided double-density floppy disk 
drive subsystem.Includes CP/M’ and MBASIC. 
List Prce: $1095.00 

Microhouse Price: $925.00 


MORROW HARD DISK SUBSYSTEM 
10 Megabyte. Includes S-100 controller card, 
CP/M’, and enclosure. 

List Price: $3695 00 

Microhouse Price: $3059.00 


SCITRONICS REALTIME CLOCK 

For Apple 11. Crystal controlled (.002% accuracy) 
with lithium battery on board to guard against 
power interruption. 

List Price: $109.00 

Microhouse Price: $98.10 


NOVATION AUTO CAT MODEM 
List Price: $249.00 
Microhouse Price: $222.00 


NOVATION D CAT MODEM 
List Price: $199.00 
Microhouse Price: $162.00 


MICROSOFT APPLE SOFTCARD 

Regular Microhouse price 5305 00 Save when 
purchased with MicroPro's WordStar for Apple or 
TCS/Atlanta Accounting System. Includes CPM‘ 
and MBASIC. 

List Price: S349 00 

Microhouse Price: $290.00 


Software & Manual/Manual Only 


PRICES AND SPECIFICATIONS SUBJECT TO 
CHANGE WITHOUT NOTICE 


CP/M is a registered trademark of Digital Research 
APPLE are registered trademarks of Apple Computers 
Inc. 

WORDSTAR, DATASTAR, MAILMERGE. 
SPELLSTAR, and SUPERSORT are registered 
trademarks of MicroPro International. 


SHIPPING: Add $5 per manual or software package. 
Add $2.50 for COD orders. Cali for shipping charges 
on other items. Pennsylvania residents add 6 per cent 
sales tax. 


P.O. Box 498 
MasterCard Bethlehem, PA 18016 
(215) 868-B219 
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Soft Ware: 
Check This. 


BASIC COMPILER 


$167.50 


Hardware: 


Good Printers. 


DP9500059501 


$1350 
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SAVINGS FOR YOU! 


DETACHABLE INSERT 


cable to exit from the top. Select а the barrel top. Slightly lower on the grommet, in which will be placed an 
drill bit that will allow one half of a side of the barrel, drill a hole of LED (light-emitting diode). These 
grommet to be inserted and glued into similar size for the other half of the modifications are shown in figure 2a. 

Although the indicator LED is op- 


(28) (2b) tional, it does provide a convenient 
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Figure 2: Modifications made to Schaefer No Nonsense pen barrel. With contents 
removed, the pen becomes a home for the HEDS-1000 sensor. The cable and indicator 
LED are affixed to the pen barrel (2a), while the sensor is mounted to the pen tip (2b). 
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monitor of the wand's operation. 

A critical design factor is the 
number of conductors in the scanner 
cable. My scanner employs a five- 
conductor cable, which permits all in- 
terfacing to be done externally from 
the wand. This could have been 
reduced to four conductors had 1 
placed the HEDS-1000 LED current- 
limiting resistor (R1) inside the barrel. 
In fact, I did try to place the entire cir- 
cuit within the pen barrel, but it was 
obvious that a short circuit between 
pin 6 and a positive power-supply ter- 
minal was a strong possibility with 
such a crowded arrangement. (Burn- 
ing out the LED within the sensor 
makes the sensor little more than an 
expensive phototransistor.) 

If you are limited to a three- 
conductor cable, I suggest you 
eliminate the barrel-mounted in- 
dicator LED and move R1 inside the 
barrel. By keeping the rest of the cir- 
cuitry outside of the barrel, the circuit 
can easily be fine tuned. 

Modifications to the pen tip are 
shown in figure 2b. The simplest way 
to make a clean cut, perpendicular to 
the pen's axis, is with a small tubing 
cutter. Although not absolutely 
critical, the cut should be made about 
2.5 cm (1.0 inch) from the tip end. 
This will insure that enough of the 
threaded part of the tip remains to 
securely hold the sensor while permit- 
ting adjustment of the sensor-to- 
reflector distance. After cutting, the 
threaded end of the tip should be 
carefully drilled out so the sensor can 
be pressed in snugly. 

Again, it is important that the 
distance from the sensor's front sur- 
face to the tip's cut face be kept at ap- 
proximately 4.34 mm (0.171 inch). I 
found this easiest to do by making a 
calibration cylinder exactly 4.34 mm 
long, which fits inside the tip open- 
ing. The diameter of the cylinder 
must be large enough to make contact 
only with the sensor's metal can, and 
it must not obscure the transparent 
filter. Successively lapping the end of 
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onc менет TOSHIBA 
ШЕШИМГЕ итн ^ DESKTOP 


AND OTHER FINE PRODUCTS COMPUTERS 


CMC International offers dealers the new Toshiba computer line, 
CP/M® -based micros with lots of flexibility...your chaice of one 
or two drives, either 5% or 8 Inch. Toshiba computers come with 
C/PM, Microsoft Basic8U and CBasic? . We're proud to offer à 
system with day-in, day-out dependabllity, backed by one of the 
world's largest electronics manufacturers. And, we offer a com- 
prehensive dealer program including parts and module inventory, 
| and prepald freight for warranty repairs (if you ever need it). 


ALSO DISTRIBUTING 


eCorvus eTandon eC.Itoh 

* NEC °5вара!е eMicroPro 
eDysan *MPI eAccounting Pius 
eEpson eSuperbrain ePeachtree 
eVerbatim Compustar dBase ti 


YOUR STOCKING DISTRIBUTOR 


ғ 
e A Division of Computer Marketing Corporation 


| ENTERNATIONAL 


1058 Main, Suite 125 Bellevue, WA 98004 PHONE (206) 453-9777 
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БАК RAM, 80x24 12” green 
қ phosphor screen, complete with 
CP/M, М Bastc80 and CBasic. 


Medel 1 
1 5'A'' 280k 
Disk Drive 


List 73885 


Medal 2 
25977 280k 
Disk Drives 


List 4485 


64k RAM, 80х24 12” screan, 
7-250 compists with CP/M, M dasic80 


and CBasic. 

Medel 3 Medai 4 
18 1mbyts 2 8'' 1mbyte 
Disk Drive Disk Drive 
List “4486 575495 


To Order Call Toll Free 
1-800-426-2963 


TELEX: 152 556 SEATAC 


BYTE November 1951 


EXCELLENT DEALER DISCOUNTS 
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MicroCraft Systems, n.. 


Apple Software Development Tools 


MicroCraft offers the Apple user a flexible set of 
development tools. This includes a low-cost full screen 
editor, the most powerful 6502 Macro Assembler 
available, and a compiled graphics language optimized for 
real-time applications. Each package compliments any 
Apple system and together they offer unequaled power 
and versatility. 


RGL Real-time Graphics Language 
Do real-time animation * Similar to “С” е Display, move 
and rotate 3D objects * Compiles text files to 'BRUN'able 
binary object files. $75 / $25 Until 10/31/81 


MacroLink Complete 6502 Assembler 

Disk Assembler * Text to binary object * Standard 6502 
mnemonics * Recursive macros with up to 10 arguments 
е Nestable conditional assembly % Links source or object 
code * Nestable file includes * Unlimited source file size 
* Editor provided $125 / $20 


SuperEdit Full Screen Editor 


Horizontal scrolling allows 80 columns * Uses standard 
text files * Move cursor by character, line or page * Find, 
search and replace * Block move and copy * Use with RGL 
or MacroLink * 80 column video board versions also 
available. $75 /$20 


DiskScreen Disk Utility 


Displays a complete disk sector in hex and ASCII, 
using high-res screen * Edit sector by typing over 
display $40 / $10 


Complete Assembler System [MacroLink, SuperEdit, 
DiskScreen] $200 / $40 


Complete Graphics System [RGL, SuperEdit] $120 / $40 


Systems available to utilize extra 16K or 32K 
expansion boards Please inquire 


Note: АП programs require a single disk drive and 48K. 
When ordering please specify configuration. 


Circle 106 on inquiry card. Telephone (313) 996-1297 


8086 Software 


* VEDIT full screen editor for CP/M-86. 


* Contact us for availability of VEDIT for SCP 86-DOS and 
IBM 8088 computer. 


* CP/M-86 BIOS for popular S-100 disk controllers. 
Source code $185 


V-COM Disassembler 


Finally a Z-80 disassembler for CP/M which produces 
easy to read code, a cross reference table, and handles 
INTEL and ZILOG mnemonics. V-COM is exceptionally 
fast and produces a .ASM file directly from a .COM file. 
V-COM can accept a user-created file containing 
assignments of labels to 8 and 16 bit values. À second file 
can specify the location of tables and ASCII strings. $80 


FASTSCREEN CRT emulation and 
Command Line Editor 


Memory mapped displays offer over ten times the 
speed of the fastest CRT terminal but are usually not 
supported by application software. This is where 
FASTSCREEN fits in. FASTSCREEN provides a fast and 
highly compatible emulation of several popular CRT 
terminals for most memory mapped displays. It also 
provides editing and re-entry of any line on the screen, 
paging, and includes interrupt driven keyboard routines. 
(FASTSCREEN is provided as source code on a CP/M 
compatible diskette and requires assembly language 
modifications for installation.) $85 


PIICEON 24 x 80 5100 Video Board 


The PIICEON V-100 is the heart of a high speed 
alternative to a CRT terminal. Being I/O mapped, it uses 
no memory space, yet runs at full processor speed. 
FASTSCREEN is the perfect software driver for the 
V-100. Fully assembled and tested by PIICEON, the 
company known by OEMs for reliability. 


PIICEON with FASTSCREEN $510 
PIICEON board only $475 
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CompuView is proud to carry the MicroCraft Systems, Inc. quality software for the Apple П. 


CompuView Products Inc. 


618 Louise, Ann Arbor, Michigan 48103 * Telephone (313) 996-1299 


Customizable 


The Unique Difference that Sets 
VEDIT Apart in Full Screen Editors 


Total user customizability is a predominate reason that 
over a thousand users find VEDIT the easiest to use full screen 
editor. й makes VEDIT the only editing package which allows 
you to determine your own keyboard layout and use the cursor 
and special function keys on any terminal having them. And 
only VEDIT fully supports all of the newly available terminals. It 
may come as a surprise to you, that with any other editor or word 
processor, you will have to memorize obscure control 
characters or multi-character sequences, while your terminal's 
extra keys and editing functions go unused. The customization 
extends to setting the default tab positions, scrolling methods 
and much more. It's almost like designing your own editor for 
your system, applications and preferences. And all of this is 
easily done with the setup program which requires no 
programming knowledge or 'patches', but simply prompts you 
to press a key or enter a parameter. 


Unequaled Hardware Support 


The CRT version supports all terminals by allowing you to 
select during setup which terminal VEDIT will run on. Features 
such as line insert and delete, reverse scroll, status line and 
reverse video are used on 'smart terminals. All screen sizes are 
supported, including large ones such as the 60 X 80 format on 
the Ann Arbor Ambassador terminal. Special function keys on 
terminals such as the Heath H19, Televideo 920C and IBM 
3101, and keyboards producing 8 bit codes are all supported. 
The memory mapped version is extremely flexible and supports 
bank select and hardware cursors such as on the SSM VB3. 
With this level of customizability and hardware support, you will 
feel for the first time that the software was optimally designed for 
your system. 


Fully Compatible Replacement for Ed 


Since VEDIT creates and edits standard text files of up to 
one diskette in length, it serves as a replacement for the CP/M 


standard editor ED. Of course, you benefit from the fastest and 
easiest to use 'What you see is what you get' type full screen 
editing available, fast disk access and an editor which takes up 
only 12K of your valuable memory space. With VEDIT you will 
never again need or want to use the slow and tedious ED. 


Special Features 


VEDIT is more than just a full screen editing replacement 
for ED, it gives you many new editing capabilities, such as a 
scratchpad buffer for moving and rearranging sections of text, 
complete file handling on multiple drives and iteration macros. 
Amoung its special features you will find automatic indenting for 
use with structured programming languages such as Pascal 
and PL/I, and other special facilities for Assembler and COBOL. 
A real time saver is the ability to insert a specified line range of 
another file anywhere in the text. Unlike most software, VEDIT 
will even tolerate your mistakes. For example, one key will 
‘Undo’ the changes you mistakenly made to a screen line, and 
the disk write error recovery lets you delete files or insert another 
disk should you run out of disk space. 


Ordering 
Many dealers carry VEDIT, or you may contact us for fast 
delivery. Specify the CRT version, your video board or 


microcomputer, the 8080, Z80 or 8086 code version, and disk 
format required. 


VEDIT for 8080 or 280: Disk and manual............... $130 
VEDIT for CP/M-86: Disk and manual ./ NEW) ............ $185 
Manual: Price refunded with software purchase ,.......... $15 


VISA or MASTERCARD Welcomed 


CP Мапа MP М are registered trademarks of Digital Research, 
Inc. Apple il is a registered trademark of Apple Computer, Inc. 
SoftCard is a trademark of Microsoft. TRS-BO is a trademark of 
Tandy Corp. 


* North Star * Cromemco * Heath H8/H89 * SuperBrain ° Apple ІІ Softcard * TRS-80 Model 11 & Model | 
Most other CP/M Systems with CRT or Memory Mapped Displays * MP/M * CP/M-86 


CompuView Products Inc. 


CP/M 
CUSTOMIZABLE 
FULL SCREEN EDITOR 


618 Louise, Ann Arbor, Michigan 48103 * Telephone (313) 996-1299 
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RCA’s remarkable new VP-3303 
Interactive Data Terminal turns any 
home TV into a videotex display unit. 


Now you can connect your family to 
the whole informative and entertaining 
world of CompuServe, The Source, Dow 
Jones News/Retrieval and other time- 
sharing and data-base networks. 

All you need is ош УР-3303, а 
modem and a modem cable, a telephone 
and your home TV. 

You сап get instant access to re- 
gional newspapers and newsletters ... 
weather reports and sports results. . .. 
computer games and more. You can use 
the VP-3303 to make airline reservations 
... find restaurant recommendations іп 
cities around the world. Plus stock mar- 
ket and corporate data. Or access your 
school or business computer. You can 
even send electronic mail and buy 
products. 

What you have working for you is 
a versatile, feature-packed interactive 
data terminal which can be worth 
far more to you than its low price. 
Its unique color-locking circuitry gives 
you sharp color graphics and rainbow 
free characters. You get 20- and 40- 
character formats in one of eight col- 
ors and separate color backgrounds. 
The spill-proof, easy-to-clean keyboard 
is highly suitable for gm 
hostile environments. 
And the light touch 
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membrane keyboard switches give you а 
natural feel. With reverse video, you can 
emphasize certain letters, words or sen- 
tences. A built-in tone generator . .. plus 
a white noise generator . . . let you create 
everything from the sound of explosions 
to the sound of music. 


The RCA VP-3303 is complete with 
both RS232C and 20mA current loop in- 
terfaces. It has six baud rates, eight data 
formats and ASCII encoding . . . versatil- 
ity that allows you to connect directly to 
a computer, as well as time-share. 


The RCA VP-3303 is truly a fine video- 
tex terminal. And don't forget, its made 
ру RCA ...the first name in television 
...пом the foremost name іп videotex 
terminals. 

See a demonstration of the new 
RCA VP-3303 at your local computer or 
electronics dealer, or order direct from 
RCA, toll free or by mail. 


Order now ... only $389.00 (Sug- 
gested user price.) For more infor- 
mation call toll free. 800-233-0094. in 
Pennsylvania, са! 717-393-0446. 
Visa or MasterCard holders may 
order by phone. Or send a check 


a suitable piece of aluminum rod over 
fine emery paper will quickly achieve 
the required height. 

Before seating the sensor at this 
distance with a small drop of epoxy, 
the small indexing tab above pin 8 
must be removed so that the tip 
assembly can be threaded into the 
barrel. Careful filing does the trick. 
The leads should also be trimmed to 
guard against electrical shorting after 
assembly. 

At this point, all that remains is to 
solder the cable leads and complete 
final assembly. In addition to solder- 
ing the cable connections on the sen- 
sor, solder a wire between pins 4 and 
8 and extend it another 10 cm (4 in- 
ches). This is the ground lead for the 
side-mounted LED. Carefully screw 
the tip assembly into the barrel while 
rotating the cable with the tip 
assembly. This is easier to accomplish 
with two people: one holds the cable 
and tip assembly, the other turns the 
barrel. 

Fish the indicator LED's ground 
and cable lines through the side hole 
and half-grommet and solder them to 
the LED's shortened leads. Place a 
small drop of epoxy on the LED and 
half-grommet and press them into the 
side hole from the outside. The scan- 
ning wand is now complete. The 
finished product, with calibration 
cylinder, appears in photo 1. 


Sensing Circuit 

As shown in figure 3, the circuitry 
to make the sensor's output TTL- 
(transistor transistor-logic) compati- 
ble requires only two integrated cir- 
cuits, Three op amps in the LM324 
packages handle amplification and 
comparative functions, while the 
7413 NAND Schmitt trigger "cleans 
up" the sensor's output by only pass- 
ing pulses above a threshold voltage. 
To stabilize the common-collector 
circuit using the sensor's NPN tran- 
sistor, a 15 pF capacitor and 
1 megohm resistor are put in parallel 
with the transistor, Nominal outputs 
at this stage are approximately 
+3.2 V for a light-absorbing surface 
(black) ала --1.7 V for a reflecting 
surface (white). These values can be 
adjusted by varying resistor R10. 
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Amdek 


From picture perfect. 
To letter perfect. 


Amdek Amdek 
Color-I Video-300 
FCC/UL approved 
At Amdek, we make monitors for people who compatible with most computer and word | "OCessi | 
demand state-of-the-art color. And for people who systems. So compare our performance with other 
know that crisp, clear text display is an art in itself. monitors. Then compare prices. For quality and value, 
Our versatile Color-I 13" video monitor features you'll choose Amdek. 
standard NTSC composite input, front-mounted con- NEW THIS FALL: our advanced high resolution - 
trols and а built-in speaker with audio circuit. Our Color-II monitor with interface board for Apple II com- 


popular Video-300 12" Green Phosphor monitor hasan patibility. Color-II features RGB, TTL input and 560(H) 
easy-to-read, non-glare screen, 18 MHZ band width x 260(V) resolution for crisp 80 x 24 character display 
and 80 x 24 character display. and exceptionally sharp color graphics. Ask your 

Both offer easy portability, with lightweight dealer about an Amdek Color-II, Color-I, or Video-300 
cabinetry and molded-in handles. And both are fully monitor today. 


2420 E. Oakton Street, Suite "E," Arlington Heights, Illinois 60005 (312) 364-1180 ТІХ: 25-4788 


Come see our complete line of color, green phosphor 
and black / white monitors at the COMDEX Show 
(Booth 386-8) in Las Vegas, November 19-21. 


Тһе signal is fed to the inverting 
input of one of the LM324's op amps, 
which is configured as a comparator. 
The amplifier's other input receives a 
reference voltage set through the 
voltage divider of R3 and R4. The 
divider network should be adjusted 
so that this input to the amplifier is 
about 42.5 V, which will ensure 
that the scanner produces on and off 
pulses approximately equal in length 
(while scanning equally sized absorb- 
ing and reflecting characters). 

The output of the first op-amp 
stage is coupled to the inverting input 
of the second op-amp comparator, 
which drives the scanner’s LED. The 
first stage’s output is also sent to a 
voltage follower that drives a NAND 
Schmitt trigger. Besides functioning 
as an inverter, the Schmitt trigger 
provides a sharp output that is 
filtered by the 1000 pF capacitor, 
Although the addition of this 
Photo 1: Author's bar-code scanning wand. The wand is based on Hewlett-Packard's Capacitor does cut down on response 
HEDS-1000 optical reflective sensor (the metal can with eight pins), and a Schaefer No time when scanning at extremely high 
Nonsense ball-point pen. The calibration cylinder appears at the right of the HEDS-1000 rates, it poses no problem for prac- 
module. tical hand scanning. 


X DENOTES WIRES WHICH PASS 
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Figure 3: Schematic diagram of the circuit to make the sensor's output compatible with 


transistor-transistor logic. The sensors integral NPN transistor is connected as an | Number Type 
amplifier/driver, One section of an LM324 quad-operational amplifier is connected as 
an inverting comparator. The output of this stage is fed to the indicator LED (mounted c. MEA 000 


on the pen barrel) through a second amplifier section. The signal also goes to a voltage- 
follower-connected op amp that drives a Schmitt-trigger NAND gate. The NAND 
gate's sharp output pulse is filtered with a 1000 pF capacitor. 


IC3 7413 
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897 N.W. Grant Ave. е Corvallis, Oregon 97330 


THE DAWN 


Introducing the Enhancer JI: a new 


Standard which is improving the 
relationship between Humans and 


Apples. The Enhancer ІІ can help 


your Apple ІГв keyboard become 
more sociable by тес 


words ог phrases which сап бе 


entered into the Apple by the mere 
touch of a key. Life can become 


even easier because the Enhancer M 


can remember what you typed 
while your Apple was busy talking 


to your disc (ог doing other things). 


suggested retail price: $149.00. 


November 19-22 1984 / 


Тһе time tested Videoterm ВО 

column card: 

е ВО characters x 24 lines 

e True decenders 

e 7 x Scharacter resolution 

e Low power consumption 

e Compatible with most word 
processors 

e Softcard and CP/M compatible 

e Modem compatible 

e Most popular character set сї 
any BO column card 

* Alternate character fonts available 
Suggested retail price $345.00 


Booth No. 1618 
Las Vegas Convention Center, Las Vegas, NV 


The Soft 

Video 

Switch 16 

an auto- 

matie ver- 

sion of the 

popular 

Switch- 

plate. It 

knows 

whether it shauld display 40 or 80 
columns or Apple graphics. It does 
the tedious work of switching video- 
Out signals so you dan't have to. The 
Soft Videa Switch can be controlled 
by software Any Videoterm with 
Firmware 2.0 or greater may be 
used with the Soft Video Switch. 
Тһе single wire shift mod is also sup- 
ported. Package price is $35.00. 


= 


The original Keyboard and Display 
Enhancer 15 still available for Revi- 
sion 0-6 Apples (оп which the new 
Enhancer If will not fit) These 
Apples have memory select sockets 
at chip locations D1, E1 & F1. The 
Keyboard and Display Enhancer 
allows entry and display of upper & 
lower case letters with fully func- 
tional shift keys. It does NOT have 
user definable keys nor a type ahead 
buffer, The price is 3429.00. 


OF A NEW ERA 
FOR APPLE II : 

THE 
ENHANCER I 


Naturally, it knows the difference ш . wien: 
between upper and lower case Y- === 
letters and what shift keys are | 

supposed to do. It even knows to 
auto repeat any key held down. The 

Enhancer J[ replaces the encoder 


board making installation simple. 


Videoterm Utilities Disc 
(includes) 
e Font Editor 
e Pascal Mid-Res Graphics 
e Applesoft Head Screen Utility 
e Top & Bottom Scrolling 
е Pascal Vidpatch 
e Graphics Template 
Character Set EPADMs $29.00 ea 
e Half Intensity 
e inverse 
e German 
e Katakana (Japanese! 
e Line Drawing Graphics 
(Expanded) 
e Spanish 
e French 
e Math Б. Greek Symbols 
e Super & Subscript 
Dvorak EPROM 
(Enhancer) 
Lower Case Chip 


$37.00 | 


%29.00 
$29.00 


ІС4 Number Type 
741504 
7413 
— 1 2 
MEMR [> 5» 74LS04 
74L8154 
AIS | > 745125 
A14 (> 
aia (> 
А12 (> 
А11| > 
410 > 
106 
7416125 
РА А [> 007 


ІС5 
7415154 OUTPUT 


D ------ e s n 


JUMPER SELECT 1K 


OQuwemtibogo-motu 


Figure 4: Memory-mapped interface to the signal bus of a microcomputer. The 
decoding circuitry will gate the bar-code scanner's output onto the data bus whenever 
an address within the selected 1 K-byte space is accessed by a memory-reference in- 
struction. In this arrangement, the 1 K-byte space resides somewhere in the top 
16 K bytes of the address space. (This interface is compatible with the software 
presented in Ken Budnick's book Bar Code Loader.) 


LETTER QUALITY PRINTER 


® DUAL USE. A PRINTER AND A TYPEWRITER 
e SELF TEST PROGRAM BUILT IN 


The BYTEWRITER is a printer consisting of a micro-processor controlled 
assembly internally connccted to an SCM Coronamatic 8000 office 
Ivpewriler. 


= 


БЕР 


OTHER FEATURES TO ORDER 
- Back space. - Send certified check or money order. 
- Parallel input. - Personal checks take 2 weeks. 
-Pin compatibie with - We co not ship C.O.D. 

TRS-80 expansion Interface. · Add $10 for shipping and handling in 
- Typewriter operation with continental U.S.A. 

nothing to disconnect. N.Y.5. residents add 7% sales tax. 


BYTEWRITER 


125 NORTHVIEW RD., ITHACA, N.Y. 14850 
(607) 272-1132 
SCM Coronamatic ROU) is a trademark of SCM Corp, 


ТЕСНО 15 a trademark of Tandy Corp 
BYTEWRITER is а trademark of Willams Laboratories 
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That's all there is to making a sim- 
ple bar-code scanner. The circuit in 
figure 4 illustrates an extremely sim- 
ple interface to an 8-bit microcom- 
puter bus. The signal from the wand's 
output is gated onto the computer's 
data bus through a memory-mapped 
addressing scheme. Тһе wand's out- 
put will be available when a memory- 
reference instruction is executed ad- 
dressing a 1 K-byte block anywhere 
in the top 16 K bytes of address space 
(the specific block is selected by a 
jumper connection), The high-order 
bit on the data bus receives the signal. 

Ken Budnick's book Bar Code 
Loader (available from BYTE Books) 
contains bar-decoding programs for 
the 8080, 6800, and 6502 micro- 
processors which read the high-order 
data bit. Due to their simplicity, the 
routines can be easily modified to 
work in almost any system. 

One comment should be made con- 
cerning this software. Even on my 
slow 2.048 MHz 8080A-based 
system, I found it was impossible to 
scan fast enough to keep the counting 
register from timing out (the register 
exceeded the counting limit of 255). 
By adding a DCR...JNZ (decrement 
register...jump on not zero) loop in 
the input scanner sections of the soft- 
ware, І solved the problem. I suspect 
that similar changes will have to be 
made to the software for other 
systems. Note that the addition of 
this time-killing loop does not result 
in a significant reduction in practical 
hand-held scanning speeds—I ac- 
curately and reproducibly scan at 
more than 25 cm (10 inches) per sec- 
ond. 

Bar codes represent a reliable and 
convenient method of mass- 
distributing digital information. 
Hewlett-Packard’s design and pro- 
duction of the HEDS-1000 sensor 
makes bar-code reading practical for 
me. Combining it with some simple 
interfacing has made printed software 
a reality. E 


The HEDS-1000 optical-reflective sen- 
sor can be ordered from Hamilton-Avnet, 
1175 Bordeaux Dr, Sunnyvale CA 94086. 
Address orders to 5ales Department. 


Circle 129 on inquiry card. — «— 


datasouth announces... 


THE TOTAL PRINTER PACK AGE! 


With so many matrix printers on the market today, it may seem 
tough to find exactly the right one for your application. Some 
models may offer the speed you need, others the communications 
flexibility and still others the forms handling capability. But no 
printer offers all the features you need...until now. 


The 05180 matrix printer provides the total package of perfor- 
mance features and reliability required for applications such as 
CRT slave copy, remote terminal networks and small to mid-range 
systems. Not a "hobby-grade" printer, the 05180 is а real work- 
horse designed to handle your most demanding printer require- 
ments. And pricing on the 05180 is hundreds of dollars below 
competitive units. 

High Speed Printing — Bidirectional, logic-seeking printing at 
180 cps offers throughput of over 200 Ipm on average text. A 
9-wire printhead life-tested at 650 million characters generates 
a 9x7 matrix with true lower case descenders and underlining. 


Non-volatile Format Retention — a unique programming keypad 
featuring a non-volatile memory allows the user to configure the 
05180 for virtually any application. Top of form, horizontal and 
vertical tabs, perforation skipover, communications parameters 


See Us At 


(gy compewe [ 


Las Vegas Convention Center, Las Vegas, NV 


and many other features may be programmed and stored from the 
keypad.When your system is powered down, the format is retained 
in memory. The DS180 even remembers the line where you stopped 
printing. There is no need to reset the top of form, margins, baud 
rate, etc... it's all stored in the memory. If you need to recon- 
figure for another application, simply toad a new format into the 
memory. 


Communications Versatility — The DS180 offers three interfaces 
including 85232, current loop and 8-bit parallel. Baud rates from 
110-9600 may be selected. A 1K buffer and X-on, X-off hand- 
shaking ensure optimum throughput. 


Forms Handling Flexibility — Adjustable tractors accommodate 
forms from 3-15”, The adjustable head can print 6-part forms 
crisply and clearly making the 05180 ideal for printing multipart 
involces and shipping documents. Forms can be fed from the front 
or the bottom. 


If you would like more information on how the DS180's low-cost 
total printer package can fill your application, give us a call at 
Datasouth. The DS180 is available for 30-day delivery from our 
sales/service distributors throughout the U.S. 


datasounth 


computer corporation 


4740 Dwight Evans Road e Charlotte, North Carolina 28210 е 704/523-8500 
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Software Review 


Reversal 


Othello for the Apple II 


Mark Friedman 
23 Forge Dr 
Nashua NH 03060 


“Winner of the software division of the First Interna- 
tional Man-Machine Othello Tournament” is the declara- 
tion that catches your eye when you pick up the box. 
And if that’s not intimidating enough to a casual game 
player, consider that Reversal is written by the 
Spracklens of Sargon chess fame. Is there any hope of 
winning? The answer is a most emphatic yes, depending 
on the level of play you select. At the same time, how- 
ever, Reversal is capable of giving even the best player a 
tough run for the money. 

The game is played on an eight-by-eight square board, 
and the object is to occupy more squares than your oppo- 
nent. The game's rules are very simple: you place опе 
piece on the board per turn and try to trap your oppo- 
nent’s pieces between your own; all pieces trapped 
become yours. It sounds simple, and, as any Othello 
player knows, it is . . . sometimes. 

Reversal comes in the now standard Hayden Game- 
ware box, with a better-than-average instruction booklet 
and a registration card. The disk carries what seems to be 
its own operating system, as well as the game itself, and 
is, of course, both write-protected and "uncopyable." At 
least the few casual efforts I made to copy it failed. The 
registration card indicates that if your original disk 
becomes unusable in less than a year, it will be replaced 
free of charge. The instruction booklet, however, states 
that replacement will be free for 90 days, after which a 
copy will cost $5. 

Loading Reversal is simple, although a mention of its 
13-sector status would make the first time even easier for 
those with systems that default to a 16-sector format. It 


Othello is a trademark of CBS. 
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might also make you feel a little better if you were 
warned that several head initializations, with their usual 
clatter, are normal (at least they were on my system, with 
any drive І used). Once loaded, you are offered four 
choices: play a game against your Apple II; start a game 
with any given board layout; play against a fellow 
human; or exit from the program. Be forewarned that 
exiting delivers you into the hands of the Monitor pro- 
gram. You should also be aware that the instruction 
booklet is written in a tutorial style, which is fine for a 
first reading, but a table of available commands would 
make life easier a week later. 

If you elect to play a game, you are asked several ques- 


At a Glance 
Name Apple floppy disk 
Reversal 

Language 
Type Assembler 
High-resolution graphics 
game playing a version of Computer 


Othello 


Manufacturer 

Hayden Book Company 
50 Essex 5t 

Rochelle Park М) 07662 
(B00) 821-3777 


Price 
$29.95 tape; $34.95 disk 


Format 
Apple cassette or 5-inch 


Apple 11 with at least 32K 
bytes of memory; tape or 
disk drive; video monitor or 
TV 


Documentation 
14-page booklet 


Audience 

Game enthusiasts of all ages, 
Othello enthusiasts in par- 
ticular 
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tions. The first is which color, black or white, you wish 
to play. The two remaining questions determine the pro- 
gramvs level of play. Your first decision is to select the 
level of strategy the program will use, with choices of 
beginner, intermediate, and advanced (advanced is billed 
as its championship level). Your last decision is how 
much time to allow the program to determine its next 
move. There are nine time levels, listed as ranging from 
2,5 seconds to 30 minutes, providing a total of 27 playing 
levels for the program—more than enough to suit any 
level of player. 

Be aware of two things while selecting the program's 
play level. The first is that the printed list of "approx- 
imate" response times is very approximate. Level 6, with 
a listed time of one minute, varied from just under a 
minute to almost three minutes during one game played 
at the advanced strategy level. The second detail is that 
while the strategy level you pick cannot change during a 
game, the response-time level can be changed at any 
time, making play even more flexible. 

Reversal makes use of both the text and graphics dis- 
plays during execution, showing the level of play and 
move list on the text page and the board itself on the 
graphics page. Toggling between the two displays is done 
with the ESC (escape) key, although once a game has 
started, I've found little need for the text display other 
than to record a game for posterity. Reversal makes good 
use of the Apple's graphics, with a couple of nice touches 


like pieces that smile or frown depending on the score 
(when both sides are tied, they just stare at you). Should 
you find them distracting, the faces can be turned off. 
Once you are looking at the game board, playing is as 
simple as it can be—at least the mechanics are. There is 
no need to memorize a list of board locations, as naviga- 
tion is done with the cursor-control arrows. In addition, 
since the cursor will stop only on squares that represent 
legal moves, there is really no excuse for overlooking a 
possible move. Once you have found the square you 
would like to move to, just press Return. All trapped 
pieces will be flipped automatically, and the score, 
displayed on the sides of the screen, will be updated, as 
will the move list displayed on the text page. The pro- 
gram then begins its search for a suitable response. 
Reversal is so easy to play that my five-year-old 
daughter was able to play her first game after five 
minutes of coaching. While her first game was a bit of a 
rout, she insisted on playing until she won, several times. 
I tend to be a casual, rather than an aggressive, player, 
and my selection of playing levels reflected that. I got the 
most pleasure playing at the lower, faster-response levels, 
with a few highest-level (30-minute response) games 
thrown in for good measure. To compare the strategy 
levels, 1 played a series of games at each level. While I 
was able to win the majority of games at the beginner 
level, and half or more at intermediate, the advanced 
level was easily my match. In fact, one game played at 
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TELEVIDEO SYSTEM 1 


The Televideo System ! is a СР/МЭ based single- 
user computer system. Stale-of-the-ari design and 
single board construction accounts for Televideo's 
reliabilily and exceptional price performance. 
Cabal. Basic. PL/1 and Fortran are just a few of the 
high leva! languages available. As your needs grow 
so can your Televideo computer system. The 
System | can be а satellite computer of a larger 
network of user stations using the mulli-processor 
multi-tasking System (| or System ІН. System 1 
includes 75-81 computer, Televideo 910 terminal 
(950 terminal available at additional cost) and 
CP/M 2.2. Nation wide on-site service is available 
Ihrough General Elactric service company, 
System | specifications: Z80A, 64K Aam, 4K diag- 
nostic Eprom, two 5" 360K drives, serial and parallel 
port. 


NEW PRODUCTS! 


NOW AVAILABLE FROM AUTOMATED EQUIPMENT 


ZENITH 


Zenith Data Systems with world famous quality and 
reliability are now available Iram А.Е t. The 289 and 
290 are standalone micro computers with a one 
piece design that simplifies installation and opara- 
tion. With the board line of Peach Tree accounting 
software and Місго-Рго word processing software 
the Zenith computers are the ideal small business 
systems. Heathkil/Zenith educational courses are 
available making the Zenith computer an excellent 
choice for the first time buyer. 


Zenith specifications: 


Z89—48K ram standard, 280 cpu, 2 serial ports, ІН 
іп 12" terminal, one 5" 100K drive, expandable. 


Z90—64K ram standard, 780 cpu, 2 serial poris, 
built in 12" terminal, one 5” 200K drive, expandable, 


NORTHSTAR ADVANTAGE 
COMPUTER 


The Northstar Advantage Computers an integrated 
package including ІШІ graphics capability. Line 
charts. bar graphs. pia chans and З dimensional 
displays are all possible as part of Northstars 
optional graphics/ DOS operating system or CP/Me 
graphies package. All Northstar applications solt- 
ware is available for the Advantage Computer. Slats 
lor 6 additional expansion cards are included 


Specifications: ZBOA CPU, 64K Ram, Green screen 
12" monitor. 240 x 640 pixel graphics resolution, 
sculptured typewriter-like keyboard, two 5" 360K 
drives. 


V.I.P.'s call А.Е. 


Because А.Е.І. tests before shipping, has expertise on all items offered, апа is price competitive. 


бесте AUTOMATED EQUIPMENT, INC. 


18430 WARD STREET, FOUNTAIN VALLEY, CALIFORNIA 92708 
~ See these products and a full line of peripheral equipment in our showroom. 


CP/M®™ is a licensed product supplied by Dipital 
Research, Inc. 


See Telavidea System Ад, 


(714) 963-1414 
(800) 854-7635 
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| VECCO3 


“Бу expanding our potential, 
we help you expand yours? 


"As a Vector computer, I'd like to introduce you to the 
newest member of the Vector computer family: me^ 

"т a Vector 5005 Multi-Share™ system, with all the 
intelligent, convenient characteristics of our 3005, and 
then some. | am atruly integrated word and data processing 
system, and | can stand alone or support up to a total of 5 
terminals and 2 printers. | can be typing a letter, doing data 
entry, updating the general ledger, checking inventory, and 
doing a cash flow forecast on different terminals all at the 
same time. 

"| use sophisticated, big computer error correction 
techniques for the security and integrity of your data. My 
advanced Winchester hard disk gives you 5 megabytes of 
storage for convenient, fast access to large amounts of infor- 
mation — without the inconvenience of changing floppy 
disks. Іп addition, | fit in equally well in small businesses 
(where the need is for perhaps 2 terminals) or in corpo- 
rate environments (where | can be used as a multi-station 
word processor or comprehensive departmental machine): 

"For more information and your local dealer, call us 
at 800-423-5857. In California, call 800-382-3367. Or write 
to us at 31364 Via Colinas, Westlake Village, CA 91362. 

"We Vector 5005s are here. Each time we get closer to 
our full potential, you get closer to yours: 


VECTOR 


Vector Graphic Inc. 


COMPUTERS FOR THE ADVANCEMENT OF SOCIETY. 


Buy with Confidence 


from the best 


GREAT PRICES, GREAT SEAVICE, GUARANTEED 
COMPUTERS, PRINTERS, TERMINALS 520 
| A2A^^ 


4 809 


Apple Computers 

Disk drives, accesscries 
software, graphics tablets, 
CALL FOR BEST PRICES 


Call us for great prices: 
Altos, Atari, NEC, 

Zenith and other 
computers 


oe 
D HEWLETT 


PACKARD 


Whether you want their great 
computer or a wide selection of 
computer calculators-we have them 
HP-85 - Retail $3250 
Only $2475 


i MX 80 F/T 


| кке 


MONITORS 
BMC & NEC Green Screen 
NOW ІМ STOCK 

AY GS 
We have the CORVUS 
systems to hook up several 
Apple computers at once! 


The new 136 
column Epson 
printer with graphics and the 
Friction/tractor MX 80 are in 
stock. WE HAVE THE GRAPHIC 
PACKAGE FOR MX 80. call. 


SILENTYPE PRINTER 


ONLY $295.00 
NEC & DIABLO PRINTERS 


Anadax, Paper 
Tiger. CALL 


ичун 


CPS Multi-function card 
ALL IN ONE: 


SOFTWARE 


Parallel/Serlal/ Clock/Calen 
Visicale 3.3 ..................$175/Неп. $198 
ВРІ GL/INV/AR/etC ......... . 299/Reg. 399 PLOTTERS 


Tax Preparer by Howardsoft ... 125/Reg. 150 Bausch&Lomb plotters 
Real Estate Analyzer,Howardsoft 125/Reg. 150 for your computer by 
Creative Financing, Howardsoft 125/Reg. 150 Houston Instruments... 
ASCII Express Il by SDS.,..... 55/Reg. 65 CALL! 
Z-TERM (CPM) (16 sector) .... 85/Reg. 100 
TRS BO & ATARI SOFTWARE TOO 


MICROSOFT 16K 
Ramcard $139 < | 


Mail orders ONLY: 

NET PROFIT COMPUTERS 

2908 Oregon Court, Bid G1 

Torrance, Ca 90503 — 
ШЕ 


Visit our retail store; 
Net Protit Computers 
521 W. Chapman Ave 
Anaheim, Cal. 92802 


a de e e 1(800)421-1520 


іп Cal: 213 320-4772 ШЫ» 


Cai residenis add 6% sates Lax. Minimum shipping end handling charges are 
$3.00. Match, Visa, Amex prices slightly higher on sale items. Store prices differ 
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level Аб was the most elegant example of trap-setting I 
have seen in a long time. Ány time I can be beaten in the 
last five moves as badly as 63 to 1, I know I've met my 
match. That game made me wish there was a command 
to print the entire move list, rather than having to copy it 
by hand during the game—the game was over before I 
realized it was worth saving. 

The program has two additional features that can 
make for a more varied game: the ability to take back 
any move and a way to ask what the program thinks 
your best move is. It can sometimes take an extreme ef- 
fort of will not to back a game up to where you made 
some "mistake," but it can be fun to check out other 
possibilities, and it's nice to know you can. The ability to 
ask the program about your best move is also a nice idea, 
but because it is limited by the amount of look-ahead the 
program did in computing its move, it is, more often than 
not, not your best possible response. 

As there is no way to save a game in progress, the only 
way to resume an interrupted game is to record the posi- 
tions of all pieces and use the facility to start a game from 
a given board layout, but this is a tedious process. À 
"Save Game" command would have solved the problem, 
particularly when playing at levels requiring 30 minutes 
per response. 

As long as I'm "wishing," there are a few other things 
that either should be included or would be handy to 
have. These include the ability to change strategy level 
during a game, having the "Exit" command reload the 
system, and a table of commands in the instruction 
booklet. [n passing, let me recommend the user's guide 
section entitled "Strategy Tips" to anyone who plays 
Reversal. The tips may be obvious, but they're valuable 
nonetheless. 

I highly recommend Reversal to anyone who enjoys 
Othello or to anyone who likes strategy games in general, 
Reversal can also serve as a good introductory computer 
game for beginners of any age. The Spracklens have done 
a magnificent job: Reversal is everything I expected it to 
be when І saw who had brought it into the world. 


Conclusions 

е Reversal is capable of competing evenly with players of 
any level. 

eInstructions and documentation for Reversal are better 
than average, but a “quick reference” table of commands 
would help inexperienced users. Running the game is 
complicated by only one fact: it is assumed you know 
that the disk uses Apple's DOS 3.2. An unusually large 
number of disk accesses occur before anything happens, 
so the first-time user might experience some anxiety. 
eUse of graphics and the game paddle make this game 
well-engineered for human use, but a feature for saving 
unfinished games on disk would avoid making the player 
record, then reenter the positions of all the pieces. Other 
improvements could include allowing the player to 
change the strategy level during play and a command to 
end the game and reload the program. m 
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TYPE-’N-TALK IS T.N.T. 
The exciting text-to-speech synthesizer 


that has every computer talking. 


* Unlimited vocabulary 


е Built-in text-to-speech 
algorithm 


* 70 to 100 оаа 
speech synth 


Type-'N- Talk,” an important technological 
advance from Votrax, enables your com- 
puter to talk to you simply and clearly — 
with an unlimited vocabulary. You can 
enjoy the many features of Type-'N-Talk;" 
the new text-to-speech synthesizer, for 
just $375.00. 

You operate Type-'N- Talk" by simply typ- 
ing English text and a talk command. 
Your typewritten words are automatically 
translated into electronic speech hy the 
system's microprocessor-based text-to- 
speech algorithm. 


The endless uses of 
speech synthesis. 


Type-'N-Talk"adds a whole new world of 
speaking roles to your computer. You can 
program verbal reminders to prompt you 
through a complex routine and make your 
computer announce events. In teaching, 
the computer with Type-'N-Talk "can 
actually tell students when they're right 
Or wrong — even praise a correct answer. 
And of course, Type-'N-Talk'"is great fun 
lor computer games. Your games come to 
life with spoken threats of danger, re- 
minders, and praise. Now all computers 
can speak. Make yours one of the first. 


Text-to-speech is easy. 


English text is automatically translated 
into electronically synthesized speech 
with Type-'N-Talk:" ASCII code from 
your computer's keyboard is fed to 
Type-'N-Talk"through an RS 232C inter- 
face to generate synthesized speech. 


Just enter English text and hear the verbal 


response (electronic speech) through your 
audio loud speaker. For example: simply 
type the ASCII characters representing 
"h-e-l-1-o" to generate the spoken 

word "hello." 


TYPE-’N-TALK ‘has its 
own memory. 

Type-'N-Talk "has its own built-in micro- 
processor and a 750 character buffer to hold 
the words you've typed. Even the smallest 
computer can execule programs and speak 
simultaneously. Type-'N-Talk "doesn't have 
to use your host computer's memory, or tie it 
up with time-consuming text translation. 


Data switching capability 
allows for ONLINE usage. 


Place Type-'N-Talk between a computer 
or modem and a terminal. Type-'N-Talk" 
can speak all data sent to the terminal 
while online with a computer. Information 
randomly accessed from a data base can 
Бе verbalized. Using the Type-'N-Talk'" 
data switching capability, the unit can be 
"de-selected" while data is sent to the ter- 
minal and vice-versa — permitting speech 
and visual data to be independently sent 
on a single data channel. 


Selectable features make 
interfacing versatile. 


Type-'N-Talk" “сап be interfaced in several 
ways using special control characters. 
Connact it directly to a computer's serial 
interface. Then a terminal, line printer, or 
additional Type-'N-Talk' "units can be 
connected to the first Type-'N-Talk;" 
eliminating the need for additional 
Н5-232С ports on your computer. 

Using unit assignment codes, multiple 
Type-'N-Talk "units can be daisy-chained. 
Unit addressing codes allow independent 
control of Type-'N-Talk'"units and 

your printer. 


Look what you get for $375.00. 


TYPE-N-TALK. comes with: 

* Text-to-speech algorithm 

* А one-watt audio amplifier 

ә SC-01 speech synthesizer chip (data 
rate: 70 to 100 bits per second) 

е 750 character buffer 

* Data switching capability 

е Selectable data modes for versatile 
interlacing 

* Baud rate (75-9600) 

* Data echo oi ASCII characters 

* Phoneme access modes 

* RS 232C interface 

* Complete programming and installation 
instructions 

Тһе Votrax Type-'N-Talk" is one of the 

easiest-to-program speech synthesizers on 

the market. It uses the least amount of 

memory and it gives you the most flexible 

vocabulary available anywhere. 


Order now. Toll free. 
л на с 


Ш Call the toll-free number below to 
order or request additional infor- 
mation. MasterCard or Visa 
accepted. Charge to your credit 
card or send a check for $375.00 
plus $4.00 delivery. Add 4% sales 
tax in Michigan. 


н 1-800-521-1350. 


Dealer Inquiries Invited 
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Distributed by Vodex 

A Votrax Company — Dept. RT 

500 Stephenson Highway. thoy, MI 48084 
(313) 588-0341 


Type-'H-Talk'" is covered by a limilad warranty. 
Write Volrax for a {гае copy. 


The first family 
of microcomputers 
with mainframe 
capability. 


WICAT Systems brings four 
years of research and development to 
the market with the System 100 family 
of microcomputers. WICAT is the first 
to provide high performance, low cost 
computers with full feature operating 
systems and network capabilities. The 
WICAT family of systems and their 
supporting software have been designed 
to 1985 specifications. The hardware, 
software, and communication networks 
assume large main memories (up to 1.5 
megabytes in the System 150 and 14 
megabytes in the System 100) and large 
system power at each intelligent 
workstation. 

Our 68000-based systems run at 
8MHz and execute approximately one 
million instructions per second. The 
processor has a 16 bit external data 
path and internally supports 32 bit 
operations. All of our computers, with 
the addition of the interface board, can 
control videodisc players. Multibus" 
devices can also easily be attached to 
our complete family. 


WICATsystems 


WICAT?’s Multi-User Control 
System (MCS) is one of the most 
powerful operating systems available 
today. The real time, multi-user, multi- 
tasking system 15 designed to strike an 
uncompromising balance between the 
needs of the system’s programmers and 
the general users. UNIX"/V7 апа a 
CP/M Emulator are also available. 

In addition to the three operating 
systems WICAT offers nine program- 
ming languages: PASCAL, Assembler, 
FORTRAN, COBOL, BASIC, APL, 
ADA, C, and LISP. 

Full service maintenance is offered 
internationally, including 377 locations 
in the United States. Depot mainte- 
nance is also available. 

Whether your needs are for busi- 
ness systems, personal computers, or 
sophisticated networking, the WICAT 
family meets those needs. 

Call or write today for additional 
information. 


P.O. Box 539 1875 South State Street 


Orem, Utah 84057 (801) 224-6400 


System 150-1Т 


T7000 Terminal | | | System 100 


* 68000 Processor 
* Upto 1.5MB main memory 
* Single-user intelligent terminal 


| > 68000 Processor 
* 20M B-900MB hard disk storage 

* Upto 14MB of main memory 

+ Supports up to 96 intelligent terminals 


* ANSI X3.64 Terminal 
* 80 x 25 rows on a 12" diagonal screen 
* Optional touch pane! 

* Blink, blank, reverse video, hatf- 
intensity and underline 


System 150-FS т | WSs 


* 68000 Processor 

* TOMB hard disk —5*" floppy disk for 
back-up 

* Upto 1.5МВ main memory 

+ Single-user or multi-user operating 
system ( multi-user version supports 4 
terminals) 


“ 68000 Processor 
* 2, 8" dual-sided, double-density floppy 
disks (2.4MB) 
* Upto 3MB of main memory 
* Supports 4 dumb terminais 


* 68000 Processor 
* Upto LL SMB main memory 

* 2, 54" floppy disk drives (1.92 MB or 
320КВ) 


MG8000 Graphics Terminal System 110-DT 


~ 68000 Processor 

~ 1, 8" dual-sided, double-densitv floppy 
disk (1.2M B) 

* Upto L5MB of main memory 

* Ideal single-user workstation for video 
dise and simulation 


* Same features as T7000 Terminal 

* Monochrome graphics— 400 x 300 
pixel resolution 

* Simultaneous support af text and 
graphics features (2 independent 
graphics planes for animation) 

* Optional touch panei 
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The Microcomputer as а 
Laboratory Instrument 


During the past three years we 
have actively used a microcomputer 
to study the biophysics of plant 
growth. The unit serves as a data- 
acquisition and stimulus-control 
system, as well as an analytical tool 
for processing and studying the 
resulting data. But why use a com- 
puter? Specifically, why use a 
microcomputer? 

As a laboratory tool, the computer 
may be likened to a "smart" strip- 
chart recorder. That is, the computer 
not only stores data coming in from 
many different instruments (making 
it equivalent to not one but many 
chart recorders), but also controls ex- 
ternal devices. For example, the 
microcomputer that we use in our 
laboratory regulates the timing and 
intensity of experimental light 
treatments given to plants. In addi- 
tion, the computer permits easier, 
more subtle interpretations of the 
data involving mathematical 
transformations and statistical 
analysis. 

In the past, such processes were 
severely limited by time and man- 
power. The availability of data in 
digital form makes sophisticated pro- 
cessing, such as signal averaging, 
smoothing, digital filtering, and 
curve-fitting, much easier. Thus the 
computer improves both the quantity 
and quality of experiments. In the last 
decade, the minicomputer has 
invaded the laboratory to perform 
these functions and more. 
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The reason for selecting a micro- 
computer is price—they sell for a 
fraction of the cost of a minicom- 
puter. Yet in many cases they have all 
the required capabilities. Their big- 
gest limitation in the laboratory is 
one of software—programs useful to 
the researcher are scarce. The first 
part of this article will give an over- 
view of the microcomputer as it is 
used in our lab; this is followed by a 
description of the hardware and soft- 
ware architecture of the system. 


System Overview 

The primary use of our laboratory 
microcomputer (see photo 1) is to 
control experiments and acquire data. 
А typical experiment would involve 
the continuous measuring of the 


= 
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growth rate (and other parameters) of 
several plants over a 24- to 48-hour 
period, while subjecting the plants to 
various conditions such as light of 
different intensities or solutions of 
different osmotic strengths. 

At the beginning of an experiment, 
the plants are connected to growth 
transducers, which are then соп- 
nected to a multichannel A/D 
(analog-to-digital) converter in the 
computer. А BASIC program 
prompts the operator for the 
parameters of the experiment (eg: 
how many channels to sample, how 
often to sample, how many sampled 
points to average, when to turn the 
lights on and off, the total duration of 
the experiment) and feeds these 
values to the interrupt-driven 


Photo 1: View of the laboratory microcomputer, showing the Soroc video console, 
Horizon Il computer, interface box, and oscilloscope and strip-chart recorder used for 
graphic display of data. Plant growth transducers and other instruments located in a 
controlled-temperature room behind the computer are plugged into the interface box on 
top of the Horizon. 


assembly-language program that does 
the real work of the experiment. 
When the operator is satisfied with 
the experimental parameters, the 
BASIC program will start the sam- 
pling program. 

Because the sampling program is an 
interrupt-driven routine, data ac- 
quisition can occur while BASIC 
works on a completely different pro- 
gram. This sampling will be com- 
pletely transparent to the BASIC pro- 
gram and to the operator because the 
assembly routines are fast (the worst- 
case time required is less than one 
millisecond) and take up only a small 
portion of the processors time 
(depending, of course, on the sam- 
pling rate), while the rest of the time 
is devoted to the BASIC (or other) 
program. This allows the operator to 
use BASIC for other tasks, or toruna 
program in BASIC that monitors the 
status of the experiment and permits 
the alteration of the progress of the 
experiment. 

Using the video terminal, oscillo- 
scope, or strip-chart recorder as 
display devices, this STATUS pro- 
gram can display the data collected 
by the sampling program. Photos 2 
through 4 compare the three types of 


GROWTH 
RATE 
(mm/hr! 3 


0 30 60 90 
TIME (sec) 


graphic displays. The oscilloscope 
and strip chart both have high resolu- 
tion; the latter is used when hard 
copy is required. The video display 
has low resolution, but is useful when 
the other devices are not handy, and 
if you want to perform a simul- 
taneous comparison of the data from 
different channels. 

The data-acquistion programs are 
very flexible, allowing a wide range 
of sampling rates (up to three kHz) 
and control of up to sixteen different 
programmed events during the course 
of a sampling period. In addition, 
sampling periods may be auto- 
matically concatenated—with each 
period having its own parameters. I 
use this feature in my experiments on 
the effect of light on plant growth: 
high-frequency sampling during and 
shortly after the light treatment is 
alternated with lower-frequency 
sampling during the dark interval be- 
tween light treatments. In addition, 
data points are averaged over a 
longer time span during the dark 
period, which saves both disk storage 
and processing time yet still provides 
the background growth-rate informa- 
tion I need, 

After the computer has completed 
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If you write letters, organize reference 
materials, produce articles, reports, 
contracts or any other materials à 
word processor will help you save 
time, trim labor and improve effi- 
ciency. 

This book explains in plain language 
what а word processor сап do, now il 
improves productivity in businesses 
that handle lots of words, how to use 
a word processor and how to buy one 
wisely. 

300 pp., 140 illustr., Ref. W101, $14.95 
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Figure 1: Sample of data obtained using the acquisition system that appears in photo 1, 
The results of data smoothing and curve fitting performed on raw statistical data can be „пып AL 
aided by the use of a microcomputer. Curve А shows the raw data of a plant's growth 
response to blue light; curve B shows the same data after smoothing to eliminate noise; 
curve C is derived from a computer fit of the data to an equation of an exponential 
decay of the growth rate to a lower rate. 
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Figure 2: Block diagram of the hardware and peripherals used in the author's data-acquisition system. 


an experiment, it can shut off its own 
power by activating a latching relay. 
The data that have been collected and 
stored on disk can subsequently be 
examined and processed. In our lab, 
such processing involves smoothing 
the data and fitting it to exponential 
curves using statistical methods. Ап 
example of this process appears in 
figure 1. 

In the laboratory, the microcom- 
puter is a powerful tool for data ас- 
quisition, processing, and analysis. 
The two major tasks involved in set- 
ting up such a tool are interfacing the 
computer to the lab instruments and 
writing the programs for data acquisi- 
tion. These tasks are described in the 
following sections. 


Hardware Requirements 

What are the hardware re- 
quirements of the system? Figure 2 
diagrams the setup. The microcom- 
puter is a North Star Horizon, which 
uses the Zilog Z80A microprocessor 
as the central processor, with dual 
5-inch floppy-disk drives and 32 K 
bytes of user memory as peripherals. 
The FPB (hardware floating-point 
board) is an optional peripheral that 
speeds up mathematical programs in 
BASIC. The Cromemco Р+7А I/O 
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(input/output) board provides a 
7-channel A/D  (analog-to-digital) 
converter for accepting voltage 
signals from lab instruments, а 
7-channel D/A  (digital-to-analog) 
converter for outputting the stored 
data to display devices, and an 8-bit 
parallel port used in the lab for turn- 
ing external devices on and off. 


EACH POINT = — 9.8 SEC 
CHANNEL TO DISPLAY (0-77 


An interface between the Cromem- 
co board and the “real world” was 
built to protect the board from 
dangerous external voltages and to 
facilitate connecting instruments to it. 
The interface is shown in photo 5 and 
its schematic appears in figure 3, The 
analog inputs are protected by zener 
diodes that are in series with light- 


Photo 2: Sample display of data on the Soroc system console using the terminal's direct 


X-Y cursor-positioning ability. 


emitting diodes. Тһе zeners conduct 
current across the light-emitting 
diodes when the input voltage is out- 
side the —2.7 to +2.7 V range. This 
protects the circuits on the A/D 
board and gives a visual signal to in- 
dicate either over- or undervoltage 
conditions. 

The analog outputs are used for 
graphic displays of digital data by 
plugging an oscilloscope or strip- 
chart recorder into the output jacks 
on the interface box. The parallel 
port, which is used to turn lights and 
other devices on and off, is isolated 


from outside currents by optical 
couplers and reed relays. The reed 
relays can handle up to 0.75 A and 
240 V. For the larger currents used 
by the 500 W lamps, the relays turn 
on triacs (bidirectional thyristors or 
silicon-controlled rectifiers) that can 
handle up to 15 A. {Рог those in- 
terested in reading more about inter- 
face circuits, І have included several 
references at the end of the article.) 
As you can see, most [/O for ex- 
periments is handled via the 
Cromemco board and its interface 
box. 
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Photo 4: Graphic display of data on the strip-chart recorder. 
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The Horizon has а useful built-in 
interval timer (a so-called “real-time 
clock”) located on the motherboard, 
which makes periodic sampling easy. 
To provide the clock-interrupt 
capability required by the data- 
acquisition program, the real-time 
clock flag is connected to one of the 
seven interrupt lines (V3) on the 
motherboard. The flag may then be 
enabled or disabled under program 
control (ie: it is armed while sampling 
is going on, but disarmed at other 
times). 


(3a) ANALOG OUT 


(7 CHANNELS) 
TO OSCILLOSCOPE, 
CHART RECORDER 


(3b) ANALOG IN 


{7 CHANNELS) 
FROM GROWTH 
TRANSOUCERS 
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(3d) 


PARALLEL iN 
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One note of caution: whenever in- 
terrupts, either from the clock or 
other device, are enabled, the North 
Star Hardware Floating Point Board 
may not be used with reliability. In 
using North Star's special version of 
BASIC (called FPBASIC), which ac- 
cesses the floating-point board, I 
found that the board sporadically 
returned erroneous results when in- 
terrupt sampling was occurring. (This 
happens when a clock interrupt falls 
in the middle of data transmission be- 
tween the board and FPBASIC.) The 


OPTOISOLATOR 
4N33 
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sampled data, fortunately, is not af- 
fected, and use of standard BASIC in- 
stead of FPBASIC circumvents this 
problem. 

Also to be considered is the fact 
that interrupts during disk activity 
may cause detected read errors as 
well as undetected write errors. Ав a 
consequence, the data-acquisition 
program described below always 
disables interrupts before attempting 
to write the data out to disk. This is 
necessary to insure error-free data 
transmission. 
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Figure 3: Schematic diagrams of the four types of I/O channels used on the laboratory microcomputer. Figure 3a is the analog output 
from the Cromemco 7 A/D + I/O board to the graphics peripheral (this circuit is duplicated for 7 analog output channels). Figure 3b 
is the analog input interface that connects the Cromemco board to the various data-acquisition devices; the zener diodes protect the 
analog input circuitry on the board from overvoltages, while the LEDs indicate this danger condition (also duplicated for 7 channels). 
Figure 3c shows a relay controller operated from one bit of a parallel output port (duplicated for 8 channels). Figure 3d is the parallel 
input port interface (duplicated for 8 channels). Both of these interfaces protect the computer through the use of optícal isolators. 
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We use а богос IQ 120 terminal to 
communicate with the computer and 
a Teletype model ARS 33 as a printer, 


Software Description 

The special software used for 
laboratory experiments includes a 
variety of assembly-language pro- 
grams as well as BASIC programs. 
The assembly-language data-acqui- 
sition programs (see listing 1) were 
developed using Xitan’s (formerly 
TDL) editor and Z80 macroassembler 
under a CP/M operating-system en- 
vironment. All of the programs were 
designed to use the North Star DOS 
(disk operating system) library 
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routines for writing to and from 
disks. Similarly, all of the BASIC 
programs use North Star BASIC (see 
listings 2 through 4). The data- 
acquisition routines in machine 
language are located in a different 
portion of memory from that used by 
BASIC (see memory map in figure 4). 
Thus, both may function during an 
experiment. 

For the purpose of maximum flex- 
ibility, the laboratory software was 
designed as a number of modules that 
pass information to each other. As 
seen in the left half of figure 5, the 
sampling programs consist of three 
main modules: INTERRUPT HAN- 
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reading any computer literature 
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140 pp., Ref. X2, $3.95 
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Photo 5: Close-up of the interface box. Instruments to be sampled are plugged into the 
computer's analog input jacks. Voltages outside the range of the A/D converter are in- 
dicated by the overvoltage or undervoltage LEDs. A display of graphic data may be ob- | ТГІ T 
tained by plugging an oscilloscope or a strip-chart recorder into the analog output jack. "RM | 
Lamps, motors, and other devices are turned оп and off by the digital output relays. 
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DLER, SAMPLER, апа PROCES- 
SOR. The first module keeps track of 
when data needs to be recorded, the 
second records the data, and the third 
saves the data on disk and calls 
special event programs. 

The sampling routines function as 
follows (see the flowchart in figure 5): 
the real-time clock requests an inter- 
rupt, which causes a jump to the 
INTERRUPT HANDLER program. 
This is handled by the vectored 
priority-interrupt capability of the 
North Star Z80 processor. The IN- 
TERRUPT HANDLER decrements a 
timing counter and checks to see if it's 
time to sample. If not, the computer 
returns to the job it was working on 
before the interrupt. If it is time to 
sample, the SAMPLER routine is 
entered, 

The SAMPLER routine reads data 
from each active channel of the A/D 
board and sums them with previous 
data stored in a temporary double 
buffer. This feature allows the pro- 
gram to do on-line averaging of from 
1 to 256 points before storing the 
resulting values. For instance, if 16 
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Figure 4: Memory map that shows the 
hexadecimal memory locations of the 
machine-language acquisition programs, 
North Star operating system, and BASIC. 
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points are to be averaged, SAMPLER 
is entered sixteen times. The first fif- 
teen times SAMPLER adds the new 
samples to the old ones and returns 
immediately to the pre-interrupt job. 
On the sixteenth time, the routine 
does the summation of the new data 
with the sums of the old, changes an 
internal pointer to the other half of 
the double buffer, and enters PRO- 
CESSOR. 

PROCESSOR has several func- 
tions. It performs the averaging of the 
data from each of the channels and 
stores this average value in the main 
buffer. When the buffer is full, it calls 
on subroutines that write the buffer 
out to disk. In addition, PRO- 
CESSOR keeps track of the time and 
the locations of programs that ex- 
ecute special events (like activating 
lights or pumps) at particular times. 
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For instance, when PROCESSOR is 
initialized, it is loaded with the loca- 
tions of these special programs and 
the time to execute them, When the 
time for a particular event elapses, 
PROCESSOR will call the location 
that controls the event. After check- 
ing the time of all events, PRO- 
CESSOR returns to the pre-interrupt 
location. 

The use of a double buffer by 
SAMPLER permits data points to be 
summed and stored in one half of the 
buffer while PROCESSOR is still 
working on the other half of the 
double buffer. The only restriction of 
this system is that PROCESSOR must 
finish with its half of the double buf- 
fer before SAMPLER has collected 
and summed all of its data points, 

Two other assembler programs, the 
initializers for PROCESSOR and 
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Figure 5: Flowchart of the machine-language data-acquisition programs and their inter- 


face with BASIC. 
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Listing 1: Z80 machine-language program that contains the subroutines necessary for 
maintaining an interrupt-driven data-acquisition system. Among these subroutines is an 
interrupt-handler, a data sampler, and a data-storage and special-event processor. The 
design includes provisions for interfacing with BASIC programs. This version was 
written using a TDL (Xitan) assembler, hence the TDL Z80 mnemonics. 


s REKHKEKKEKKH XC XEEXOXEIXEXEEXC IEEE EXE E ЗЕ ЗЕ ЗЕ € E € 


жж xx 
P** DATAQU + 
+ HH xx 


; CXXXXXOOCXOECIOE GIOCO EXE IOXEEEXEIEXEX ЕЕ 


;SETS UP PARAMETER LOCATIONS AND CALLS 
;UTILITY PROGRAMS 


.PABS 
0100 “LOC 100H 
;OUTPUT MESSAGE AND RETURN TO DOS. 
;REQUIRED FOR PROPER LOADING BY DOS. 
2028 DOS = 2028H 2005 ENTRY POINT 
; 
0:100 21 0109 ! (ХІ H,..MESS ; OUTPUT MESSAGE 
;Т0 CONSOLE 
0103 Ср 047A CALL MESSOUT ; 
0106 C3 2028 JMP DOS БЕТ TO DOS 
? / ол итап 
0109 362044415441 ..MESS: .ASCIZ и> DATA AQUISITION PRGM (VERS. 1 "m 
`2) LOADED | 
0132 0DDA 
0134 000А00 / 
;TABLE OF CONSTANTS AND VARIABLES: 
0137 CHNL: .BLKB 1 ІШ OF CHNLS TO SAMPLE 
0138 INT$S: КВ 1 2% INTRRPTS/SAMPLE 
0139 S$DPT: .BLKB 1 ;# SAMPLES/DATA PT 
013A SCNIR: .BLKB 1 :SAMPLE COUNTER 
0138 DIVSR: .ВЇКВ 1 ;PROCESSING CODE 
215С NSEVTS: .BLKB | ;# PROGRAMMED EVENTS 
0130 ETIME: .BLKW 32D ;EVENT TIME 1 (2 BYTES) 


;ADDR EVENT 1 РКОМ 
;...ЕТС.. TO EVENT 
ENSEVTS 


sen Y 


017) 1000 BFSTRT: .WORD 1000Н ¿START ADDR MAIN BUFF 
017F 1000 MBUFPT: .WORD 1000H ;MAIN BUFFER POINTER 
0181 01С8 OTMPAD: .WORD TMPBF1 ;O0LD BUFFER POINTER INT ШМГТІ Ты: 
0183 0:Ғ8 NTMPAD: .WORD ТМРВЕ2 ;NEM BUFFER POINTER Ley ave 
0185 202020202020 FLNAME: .ASCII ^ 7 ;FILENAME W/BLANK UAGUCAL = ЕМ, 
; by Charles W, Grant and Jon Butah 
: If you want a clear, descriptive guide 
through the UCSD Pascal Органа 
System...this is it. This book shows 
«INSERT B:INTHDLR : i ч 
а; EEE ЕЕ ЭЕ ЭЕ ЭЕ ЭЕ ЭЕ EERIE you what the UCSD Pascal Operating 
d;* System is, how it works and how to 
а; FEIE JENE IE IE IE IE ЗЕ ЗЕ ЗЕ ЗЕ ЭЕ ЗЕ ЭЕ ЭЕ ЗЕ ЗЕ ЗЕ ЗЕ ЭЕ ЭЕ ЗЕ ЭЕ ЭЕ ЭЕ ЗЕ ЗЕ ЭЕ ЭЕ ЗЕ ЭЕ ЭЕ ЭЕ ЗЕ ЭЕ ЭЕ ЗЕ ЗЕ ЭЕ ЗЕ use it. File handling, program editing, 
d;* m compiling, running a program, and 
ж E P 
8% INTERRUPT HANDLER E SAMPLER ROUTINE ж Gina special Toshiro Tor lares pxo- 
а; HEFE HEE FE HE IE IERE IE AE HEHE FEJE JE JE IE JE JE IE IE ЭЕ ЭЕ ЗЕ ЗЕ ЗЕ ЕЕ ЕЕ GONG NE AE grams are emphasized. Included as 
a; well are many useful reference tables 
3;THIS ROUTINE IS ENTERED BY CLOCK INTERRUPT. as appendices. 
а:ІТ COUNTS THE # OF INTERRUPTS SINCE THE 250 10 illustr., Ref. P370, $14.95 
A; LAST SAMPLE MAS TAKEN. WHEN THE INTERRUPT PP.» ыды аа үт 


A COUNT = #INT/SAMPLE CAS SET UP BY "INIT" 

d; THEN DATA IS INPUT FROM EACH OF THE ACTIVE 

а; CHANNELS OF THE CROMEMCO D+7A IZO BOARD. 
@;MODIFIED DATA IS SUMMED WITH PREVIOUS DATA AND LS ЕЕЕ CATAL 
9; STORED BACK IN THE BUFFER. WHEN THE BUFFER | 

A IS FULL CIE # OF SAMPLES TAKEN EQUALS 

d;SAMPLES/DATA PT) THEN THE BUFFER ADDR'S ARE 

A; UPDATED AND CONTROL GOES ТО THE "PROCESSOR". 


d; 
а;В'= INTERRUPT COUNTER 


а; | 
018E D9 QINTHLD: EXX ;SAVE REGS 2^ | 4 
018F 08 a EXAF ; Wen Ime 
0199 3Е50 а ММІ А,50Н ¿RESET CLOCK FLAG ы 
0192 D306 a OUT 6 
0194 05 a) DCR B ;TIME TO SAMPLE? 
0195 2805 a JRZ SAMPLE ;YES 
0197 D9 a EXX ; NO, RESTORE REGS 
0198 08 ә EXAF Н 
0199 ЕВ а ЕІ ; 
019А ED4D a RETI 
а; , 
а; 


SAMPLER; FOR THE FOLLOWING SECTION OF CODE Үйі. 4 КЕТИ ST) 
a;REGISTERS ARE USED AS FOLLOWS: TUF | 


Listing 1 continued on page 93 ui ou 
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SAMPLER, are shown in figure 5. 
These routines make it easy for 
BASIC to send the required sampling 
parameters to the data-acquisition 
program, to initialize the 780 pro- 
cessor's alternate register set used by 
those routines, and to enable inter- 
rupts so that sampling may begin. 
The BASIC program communicates 
with these two initializers by first 
creating in memory a table that con- 
sists of the appropriate values of the 
parameters (obtained by prompting 
the operator). It then uses the CALL 
function to jump to the initializer and 
sends the address of the table in the 
DE register pair. 

Once sampling has begun, a BASIC 
program can also follow the course of 
sampling, displaying the data con- 
tained in the PROCESSOR main buf- 
fer, altering some of the sampling 
parameters, stopping sampling, or 
terminating the experiment (which 
causes the data in the buffer to be 
saved on disk). 
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Figure 6: Мар of the structure of the data 
file used by the author's programs, Three 
file-information bytes precede the actual 
data in the file. 
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Data File Structure 

When the main data buffer is full or 
the sampling period is finished, three 
file-information bytes are placed in 
front of the buffer and it is written 
directly to disk using the North Star 
DOS library routines. The resulting 
disk-file structure is shown in figure 
6. The first byte indicates how many 
channels (in binary encoding) are 
sampled in the file. The next two 
bytes indicate the total number of 
data points (in bytes) in the file 
(again, binary encoded, high byte 
followed by low byte), Each of the 
following bytes is a data point, 
represented іп two's-complement 
notation, which is the form of the 
data returned by the Cromemco A/D 
board, If the number of channels in a 
file record is N, then the data for 
channel 1 will be found at every Nth 
byte, beginning at the fourth byte; 
similarly for channel 2, which begins 
at the fifth byte, and so on for all N 
channels. 

There are two ways for a BASIC 
program to access the data in the file. 
North Star BASIC has a byte-access 
facility, so the data may be read a 
byte at a time by a READ statement. 
Alternatively, the data may be writ- 
ten from disk to memory, and then 
the EXAM (or PEEK, as it is called in 
some BASICs) function can read the 
data. I use this latter method: it 
reduces disk accesses and permits the 
graphic display on the oscilloscope to 
be done by fast machine-language 
routines, 

Once the data is read into BASIC, 
almost any kind of manipulation can 
be done. As an example, curve A in 
figure 1 shows the raw data of the 
growth response of a sunflower seed- 
ling to a short pulse of light. Curve B 
shows the same data after smoothing 
(using a 9-point moving weighted 
average), and curve C shows the out- 
put of a program that fits the data to 
a first-order exponential decay to a 
lower asymptote. 


Other Uses 

I've discussed how the computer 
has been used in the laboratory for 
data acquisition, experiment control, 
and data processing, and up to this 


point the controller aspects of the 
computer have been fairly rudimen- 
tary. Primarily, it has been function- 
ing as a timer to turn devices on and 
off, 

The next level of complexity in- 
volves having the computer examine 
the data as it comes in, and exert its 
control options contingent upon what 
the data look like. For example, a 
BASIC program could study the data 
contained in the main data buffer. 
When it detects a certain pattern, say 
an oscillation or the peak of an 
oscillation, it could then turn on a 
lamp or apply a voltage to electrodes; 
the only limit to the complexity of the 
controlling features is in the program 
itself, 

In addition to these uses, the 
microcomputer can assist the re- 
searcher in other ways. Small- to 
medium-sized mathematical model- 
ing programs can be run on these 
machines. A bibliography program 
could help the researcher keep notes 
іп useful, accessible order. A text 
editor can be used to write articles, 
Finally, for those jobs that require a 
larger computer, the microcomputer 
can collect the primary data, then 
transmit the data at high speed to the 
mainframe computer. Ш 


1. Balcom, Orv. ‘Interfacing а Microcom- 
puter to the Analog World." Interface Age. 
July 1978, pages 68-75. 

2. Olson, Hank. ''Controlling the Rea! 
World." March 1978 BYTE, pages 174-177. 
3. Titus, J; P Rony; C Titus; D Larsen. 
Microcomputer-Analog Converter Software 
and Hardware interfacing. Indianapolis: 
Howard W Sams & Со Inc, 1978, 


Readers may obtain the programs and com- 
plete source listings as shown in this article at a 
nominal copying fee from the North Star Soft- 
ware Exchange, North Star Computer Co, 
Berkeley СА 94710. 
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осо о ос O 
ча — ——— == жез „„ 


> ү» Т> Yu. 
Qo w 4^ P9 m e 


Ср Ср С> Сә C$ СУ СЭ СЭ СЉ 
f r3 Г ГЫ ГЫ ГЫ PO ГО ГЫ 


[МУ = = а = а шый жей шей 
c ntm О омы гг) 


0222 
0225 
0229 
022C 
0230 
0233 
0236 
0238 
0258 
0250 
025Ғ 
0241 


0242 
0243 
0244 


0247 


0248 
0249 
024C 
024Ғ 


DDES 
DD2A 0183 
2Е19 


0022 0185 
0022 OBC 
2А 0000 


СА 0185 
ED5B 0181 
ег 0181 
ED53 0183 
3A 0139 
52 013A 
ЗЕҒҒ 

32 0247 
DROG 

С857 

2007 

D9 


08 
FB 
C3 02рр 


F3 
21 0250 
CD 047A 
C9 


d; 

d; 

d; 

d; 

a; 

а; 

а; 

а; 

ASAMPLE: PUSH 
d LIXD 
g МУІ 
a LDA 
a MOV 
2) МУТ 
a 

a 


@FETCH: SIXD 
а SIXD 
gADRDAT: LHLD 


INP 
ХКІ 
MOV 
DAD 
STDAT: SHLD 


DCR 
JRZ 
INX 
INX 
INR 
JMPR 


е) ё) ёр ©) e у а) о) E00 0 а) 0 б) €) 


ge e 


aTMPBF1: .BLKW 
ӘТМРЕР2: . ВЕКИ 


ң 
J 


a; 
а: DATA IS NOW LOADED AND STORED IN TEMP BUF 


COUNT: FOP 


о) е) &) €) &) €) eJ & е) е) е) өз) е) е) е) £0 в) 
I 
т. 


"e ws 


ad; THIS SECTION 
а;15 FILLED. 


а; 

gUPDATE: ІНІ 
LDED 
SHLD 
SDED 
LDA 
STA 
MVI 
STA 


OVFLAG: -BLKB 


ра 995 ар өз €) е) S) €) g е) а@›@)к eo Eon сере) 
с... 
ж 
=z 
ч 


чч» ws we wa = we 


A CLOCK TO FAST; 
а; OPERATOR AND КЕТ 


d; 

aACLK2FS: DI 
LXI 
CALL 
RET 


& €) р) р: 


A<=INPUT DATA 

B<=CHANNEL COUNTER 

C«-I/0 PORT ADDR 

DE<=DATA W/SIGN BIT COMPLEMENTED 
HL<=PREVXIOUS BUFFER DATA 

X<C=ADDR OF BUFFER DATA CADRDAT) 


ENTERED WHEN TEMP BUFFER 
ІТ UPDATES TEMP SUFFER ADDRS ically illustrating the organization of 
A; AND SAMPLE COUNTER. 1 


Circle 397 on inquiry card, 


X SAVE REG 
HTMPAD ;LOAD BUFFER ADDR 
С,510 ¿CHANNEL ADDR-31 OCT 


CHNL ; SCHANHELS 
В,А INTO В 
В, 0 ; CLEAR 


ADRDAT+1 ;STORE ADDR 


STDAT+1 ; 

0000 з СЕТ DATA WHOSE ADDR 15 
>STORED HERECG NOT REAL 
ADDRESS) 

À ; 

128D ¿COMPL SIGN BIT 

Е,А ; 

D ;ADD TO OLD DATA 

0000 35ТПКЕ DATA АТ ADDR 


¿STORED HERE (0 NOT 
REAL ADDR) 
B ;ALL CHNLS SAMPLED? 
COUNT YES 
iNO, UPDATE BUF ADDR 


;UPDATE PORT ADDR 
FETCH LOOP TILL DOHE 


16D >BUFFER 1 
16D ;BUFFER 2 


X ;RESTORE X 

ІН155 ;REINITIALIZE 

В,А ;INTRPT CNTR 

SCNTR ;TIME TO PROCESS? 

А ә 

UPDATE 2ҮЕ5.00 PROCESS APPLE PASCAL” GAMES 

SCNTR — ;NO,STORE SAMPLE CNTR by Douglas Hergert and 

6 ;CHECK CLOCK FLAG Joseph T. Kalash 

EL SES ‘CLOCK ТОП FAST A collection of the most popular 
;UK,RESTORE REGS microcomputer games programs 
; written in UCSD/Apple Pascal. Each 
РЕМАВГЕ INTERRUPTS game includes a complete description 


; RETURN oftherules, a sample run through the 


game, a guide to understanding the 
program itself, a structure chart graph- 


the program and а listing of the com- 


NTMPAD ;SWITCH BUF ADDRS plete program. You are challenged 


OTMPAD ; not only to play the game, but also to 
Т. learn how games аге implemented 
SSDPT ;INITIALIZE SAMPLE on the computer. 

SCHTR ; COUNTER 300 pp., 40 illustr., Ref. P360, $14.95 


А,255 ;SET OVERFLOW FL 
OVFLAG ; („КАЙ АЕКП 
6 СНК CLOCK FLAG 


2,А ; JALE | 
CLK2FS ;CLOCK TOO FAST Un Hf de IA TA UON 
20К,ВЕ5ТОВЕ REG 


М" Tae 


; ENABLE INTRPTS 
PROCSR ;СОТО PROCESSOR 


1 OVERFLOW FLAG 


231853333325 Тегі EERE E clad ТЕГ ТТ» | 


STOP SAMPLING; CUE 


; DISABLE INTRPTS 
H,..MESS;OUTPUT MESSAGE 


MESSOUT ; 


Listing 1 continued on page 94 
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Circle 340 on inquiry card. 


Did you know 
that with 
the new 


UCSD’ 


P-SYSTEM 


you can write 
programs In 


and run them on 


ALTOS, APPLE, COMMO— 
DORE, CROMEMCO, DEC, 
IBM, INTERTEC, PHILIPS, 
OHIO SCIENTIFIC, RADIO 

E SHACK, TERAK, TEXAS 
INSTRUMENTS, VECTOR 
GRAPHIC, XEROX, ZENITH, 
and many more... 


without changel 


(Think about that next time 
you want a larger market) 


We support systems 
software and applica- 
tlons ready-to-run on 
APPLE, DEC LSI-Il¢, RADIO 
SHACK MODEL 115 and AL— 
TOS. 


PCD SYSTEMS 

P. D. Box 143 

Penn Yan, NY 14527 
315-536-3734 


tTM Digital Equipment 
&TM of Tandy Corp. 
*TM U. of California 
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Listing 1 continued: 


02ЕС 
02Ғ0 
02Ғ2 
02Ғ5 
02Ғ6 
02Ғ9 
02ҒС 


ODOA 


004534 1 4D50aSAMPLING ABORTED: 


.МЕ55: 


a. -ASCIZ / 
ODOAZAZAZAZ AQEOOHOORODODOEOHOOHEHEOHOOHOROHOUHOK 
ODOA 


INTERRUPT RATE TOO FAST! 


ODO AZAZAZAZADKERHARAARAKKAREKAEREEK AE REE EAL EAE KR HRERRES 
ODOA a 


000400 


ED73 055В 
31 0100 


21 0247 


EDSB 017Ғ 
06 


CD 041F 


SE7F 

BE 

CC 035D 
3Е80 

ВЕ 


СС 035D 
EDAD 


EA 02Ғ9 


ED53 017Е 
21 E000 
19 


ЗА 0137 


ЗА 015С 
B7 


а/ 
а; 


- INSERT B:PROCSR 


"Базазазадалаз ЗЕЕ ЗСЗ ЧЕЗ ЗЕ EE LEREERRRRREKEKE 


а;% 
а;% 
а; % 


PROCESSOR 


* 
ж 
* 


а); HHRKARKKRARKARKKEKKKKERKKERKKEHKEKEKKEHREKE 


3; 

9;THIS ROUTINE TAKES DATA FROM THE OLD TEMP 
A BUFFER OF “INTHDLR", 
8:ІТ, AND TRANSFERS THE PROCESSED DATA ТО MAIN 
IT KEEPS TRACK OF TIME 

9; СВҮ % DATA PTS) AND CALLS SPECIAL EVENT 


aA; BUFFER STORAGE. 
a; PROGRAMS AT THE APPROPRIATE TIMES. 


2; MAIN BUFFER FILLS UP, 
a;TO WRITE THE DATA OUT TO DISK. 


9;ALL REGISTERS ARE PRESERVED. 


CALLS "FNXN" TO PROCESS 


WHEN 


IT CALLS "ШАТЫК" 


ANY USER 


a;PROGRAM CALLED BY PROCSR MUST PRESERVE 
a;THE IX AND IY REGISTERS, AS WELL AS ANY 
а; OTHERS SPECIFIED AT THE CALLING POINT, 


a; 
aPROCSR: 


;SET UP 


we өз тсе те We чо CU Yp we 


NEXT: 


=] we 


RANSF: 


то ws 


ee 


wa: ws 


D е) ә» 62 0 © о) еу еу ёр ёз ау ау ә ёз е) е) е) ©) ә) 00 6) а) ө) єл 6) в) D ез 6) 6) е) е) 6) 8) @) Ө) 83 6) ©) Ө) е) Б) ез ез 626) е) е) р) е) е) е) в) & ее SED еее 


SSPD 
L 


STKPT 


SP ,T100H 


PSH 
B 
D 


¿STORE OLD STACK PNTR 
;LOAD НЕМ SP 
3 ЗАУЕ REGISTERS 


Н ; 
налыы шысы; OVERFLOW FLAG 


ч 
» 


REGISTERS FOR TRANSFER: 


$ 


DE<=MAIN BUFFER POINTER 
BC<=# OF CHANNELS 

HL«-0LD TEMP BUFFER POINTER 
AC=PROCESSOR CODE 


LDED 
MVI 
(ХІ 
MOV 
LHLD 
LDA 
CALL 


LDA 
ОКА 


MBUFPT 
B,0 
H,CHNL 
C,M 
OTMPAD 
DIVSR 
FNXN 


MBUFPT 


ж 
LÀ 
е 
, 
LÀ 
) 


; FETCH OTMPAD 


300 # CRUNCHING 

БЕ, HL MUST BE SAVED 
50Ң КЕТ, CHL) SHOULD 

;CONTAIN THE DATA РТ. 
;HIGH BYTE OF DATA РТ 
SHOULD BE 00 ON RET 


; CHECK OVERFLOW 


р 
;CHECK UNDERFLOW 
;00 TRANSFER 


; CLEAR ACC 
; CLEAR BUFFER 


;TILL DONE 


; STORE MAIN BUF РНТК 


neenon BUFFER FULL? 


NSEVTS 
А 


;SUBTRACT 8K 

ІМАІН BUFFER GOES 
;FROM 1000Н TO 2000H 
;ADD # CHANNELS 

;ADD TERMINATION BYTES 


;YES, WRITE OUT DATA 
;ENABLE INTERRUPTS 


CHECK IF TIME FOR PROGRAMMED EVENTS: 


s;LOAD А Ы/# EVENTS 
;-0? 
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Listing 1 continued: 


0330 СА 0348 J2 S d ;YES, OUT £ RET 
2333 “7 мау В, ;B<=#EVENTS 
0334 21 013E LXI H, ErIMES | LOAD LOC OF LOW 


>BYTE OF TIME 


+ LL yè 


0337 3EFF .LOOP: MVI А,-1 ;SUBTRACT 1 FROM TIME 

0339 86 ADD М ; 

033А 77 MOV M,A ; 

0338 D4 0366 CNC HYDCR ;NO CARRY: DECREMENT 
; HIGH BYTE, RETURN WITH —— ue 

033E СС 0362 cz ENDCK ;СНЕСК HIGH BYTE Fawag, programs 
ВЕТ М/27=51 IF 00 1 А. tor scientists 

0361 СС 036В с2 ESTART ;TIME FOR EVENT? Вере 
;HL MUST 
;BE SAVED BY PRGMS. 

0344 23 INX H ;INCREMENT POINTER TO 

0345 23 INX H ;NEXT EVENT TIMER 

0346 23 INX H ; (LOW BYTE) 

0347 23 INX H ; 

0348 05 DCR B ; 


JRNZ ..LOOP ¿LOOP TILL ALL EVENT 
;TIMERS ARE PROCESSED 


wt we we 


Әз ез е) е) &) &) & & @) Б) Е) Б) 6) 6) COP) gU S) Б) ре) ездзе P) в) A) ED В) 


034B 3A 0247 a OUT: LDA OVFLAG ;СНЕСК OVERFLOW FLAG 
034E B7 “ ОКА А >SET 2 FLAG 
034F C4 0372 a CNZ OVFLOW ; OOH-OOH !! 
0352 Et ӘК5ТОКЕ: РОР Н RESTORE REGS 
0353 рі а РОР р ; 
0354 C1 9) POP B H 
0355 F1 n POP PSW ; 
0356 ED7B 035В а LSPD STKPT ;,RESTORE OLD SP 
0354 C9 d RET ;OK,RET TO STATUS 
035B "МАДА ‚В КЫ 1 STORE OLD SP HERE 
a da rni ocio d DOR COE ADR Бс 
а; 
0550р 3E07 BEEP: MVI А,7 OUTPUT BELL TO CRT 
035F D302 d OUT e Н 
0361 C9 al RET ; 
ai 
2: 
PIETPETEPETTTETTTTTTPTTTTITTITTITTIQUTITITTT BASIC PROGRAMS FOR 
di SCIENTISTS AND ENGINEERS 
d;ENDCK : CHECKS THE HIGH BYTE OF A 16-BIT hy Al R. Mille: 
a;WORD. RETURNS WITH Z FLAG SET IF THE HIGH etl ТИНИН 
Bot UE oh SOME SE MINUTE IN ГІЗ This second book in the SY BEX Рг 
; TE -15. Am cuj eese, d eh iret 
Q;REG A SHOULD EQUAL 00 ON ENTERING. pM Leal кетте Und Diogene 
J; ALL REGS ARE PRESERVED. SEPTIES provi e а пртагу o dd 
; useful for solving problems Frequently 
0362 2B a@ENDCK: DCX H ; encountered in science and engineer- 
T E 8 Sm inp The Drogramain thia bonk алп һе 
0365 C9 а РЕТ ; | п MOS ` 1%, ny mp ІШІНЕ 
a: tation differences are described ane 
d; clearly analysed, helping you to 
а; develop pre ificiency in the use of 
а, Ae RR а массаны ааа ы ыы ы BASIC, currently the most widely 
a HYDCR: THIS SR SUBTRACTS ONE FROM HIGH BYTE | available high level language for 
4;0F A f6-BIT WORD. EXPECTS HL TO POINT TO THE microcomputers. 
aA; LOW BYTE, WITH HIGH BYTE AT (Н1-1). ALL REGS 375 ppa 120 illustr., Rel. B240, $14.95 
A АКЕ PRESERVED. ON RETURN Z FLAG SET TO 1 AND 
A CARRY CLEARED. | M 
a;ASSUMES REG А NOT 00 ON ENTERING. ІҢ АНЕ RENI ME: UA BOG PRESA MB 
а; ІКІН GRE NTIATS ANITENGINEIES 
0566 eB AHYDCR: DCX H ;DCR HIGH BYTE venu rung CATALOG 
0567 35 a DCR М } 
0563 e 3 a INX H ;RESTORE HL E а. = — а 
0369 B7 а) ORA A SET 2:1 Pam 
0364 C9 9 RET ; 
di чаші! 
a; | - 
J; 119 ЗЕ imi 
UI # # XXXXX 4X XxXXxXXXXNXAEXXEXXXXXYXXXXxXXXYXXXYXXXXxY7XY ТІ Ел A tuni (Ез x^ JU Tm ЛІП Slaai 
2; Jiag ns ке (тп! 
а; ESTART: SAVES REG HL ON STACK AND THEN JUMPS gy una ny rm VISA ЛЫ CIAM EA 
@;TO РКСМ. THE USER PRGM SHOULD PRESERVE IX (ГА atid Lars 1 
3;AND IY REGS AND RETURN TO THE "PROCESSOR" Los 
Q;BY <POP H з ҜЕТ > | 
0368 Е5 дЕ5ТАЕВТ: PUSH H ;SAVE REGS x: т. dg" 
D36C 23 a INX H ; SET LOW BYTE ADDR * 
0360 5E а MOV Е,М ;LOAD JMP ADDR -punum 
036Е 25 а) ІМХ Н INTO DE ATHER, ма МЕТІ ET 
056Ғ 54 a MOV D,M ; ШҮНЕКГЕҮ, UA vary 
. hPa, OA: INSTR CLA 4 T5 HERES 
Listing 1 continued on page 416 VLA. ("ЕБІ ТЕ: CA йт. В 
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Data-Base Management 
Systems: Powerful Newcomers 
to Microcomputers 


Michael Gagle and Gary J Koehler 
Micro Data Base Systems Inc 
POB 248 
Lafayette IN 47902 


Andrew Whinston 

Krannert Graduate School of Management 
Purdue University 
Lafayette IN 47907 


Large computers are already running many successful 
applications programs developed by using commercial 
data-base management system (DBMS) packages. DBMS 
packages for large computers sell in the $50,000 to 
$200,000 range and require approximately 50 K words of 
memory. As a result, it is impractical to apply the 
development concepts used on large machines to data- 
base management systems for the microcomputer. A 
more promising approach is to create a DBMS offering 
the best features of systems for larger computers, yet fit- 
ting the microcomputer's capabilities. Two of the authors 
of this article, Gary Koehler and Mike Gagle, work for 
Micro Data Base Systems, Inc, and have participated in 
the development of a data-base management system 
tailored to the microcomputer. Called MDBS.DMS, this 
data-base management package serves as the basis of 
most of the discussion that follows. But first we'll explain 
the basic concepts and terms of data-base management 
systems. 


Data-Base Concepts and Terms 

The central concept of data-base management is to 
create files that can be linked from different points of 
view. By using different linkages, the user can generate 
different kinds of reports based on the same data files, 
The DBMS makes this possible by handling all the details 
of data storage. When using the DBMS, the user never 
refers to physical storage locations, but deals instead with 
the conceptual structure of the data. 

Many of the concepts used in commercial data-base 
systems were defined by CODASYL (Conference on Data 
Systems Languages), А brief description of impor- 


*— Circle 22 on Inquiry card. 


tant concepts from the CODASYL report of April 1971 
will help you follow the rest of this article: 


Data item: À unit of data that can take on a range of 
values. Examples of data items are customer names, part 
numbers, and selling prices. Each data item may have a 
name assigned to it. 

Record type: А collection of zero or more data items. Ап 
example of a record type is the collection of the data 
items customer name, address, city, and zip code. The 
user can give a record type a name (such as CUSTOMER, 
for our example). А data-base record corresponds to a 
logical record in programming languages such as Pascal. 
Record occurrence: А record type such as CUSTOMER 
can have many occurrences in the data base, one occur- 
rence for each customer. The values of the data items in 
each record occurrence reflect the appropriate values for 
the corresponding customer. 

Set-type: As data items can be grouped into records, 
records can be linked into sets. Sets in the CODASYL 
sense do not correspond to mathematical sets, but rather 
to an ordered grouping of related records. Usually, a set 
consists of one record occurrence (referred ta as an 
OWNER) that has several occurrences of some other 
record type (MEMBERS) associated with it. Consider 
again the case in which a supplier could supply various 
parts. А set relation could be defined between the sup- 
plier record type and the parts record type linking a sup- 
plier with different parts supplied. 


In the CODASYL specifications, sets are said to be 
"one-to-many" sets. Апу member record occurrence 
(such as a part) can be associated with only one owner 
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record occurrence (such as а supplier) through а given 
set-type. If several suppliers can supply the same part, 
there exists between supplier and part a “many-to-many” 
relationship. Some DBMS (such as MDBS.DMS) explicit- 
ly allow many-to-many relationships, while others can 
support such relationships only by creating a dummy 
record, called a “nub” or “link” record. 


Features of Data-Base Systems 

Data-base management systems offer many attractive 
features, including: multiple views of data, data-base 
flexibility, nonredundancy of data, security of data, self- 
description of data bases, query processing, and interfac- 
ing with a host language. 

Sequential file organization is adequate for some pro- 
gramming purposes, Sequential files assume that all data 
in a file will be processed in a certain order. The ISAM 
(indexed sequential-access method) helps meet the need 
to access a particular sequentia] record by reference to 
an index or key. 

For simple data structures, an ISAM-type organization 
works well enough. But as the interrelationships of the 
data become more complex, even simple reports and rou- 
tine updating of data require more file handling. Further- 
more, simple data structures quickly become complex as 
users begin to appreciate the usefulness of the computer 
and request more applications. 

А true data-base management system is specifically de- 


Of Your HP-85 or Commodore Pet/CBM With TNW's IEEE-488 Bus 
System Building Blocks . 


TNW-2000 


TNW's RS-232 SERIAL INTERFACES 
Conneci your PET/CBM to any RS-232 Serial Printer, Piolter. CRT 
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$229 


| 0 ONE CHANNEL 
TNW-200 INPUT AND OUTPUT 
TWO CHANNELS, INPUT & OUTPUT. 5 С 
Т М - 12 AS-232 CONTROL SIGNALS 


TURN YOUR PET INTO A TERMINAL 


Access Timesharing Systems and Bulletin Boards with TNW's Pterm 
Software and full service telephone modem: 


T NW 1 0 3 AUTO ANSWER/AUTO DIAL 
ош 


USE WITH DAA 
Plerm also works with acoustical couplers and other modems interfaced 
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signed to handle complex data structures by offering 
multiple views of the same data; that is, a DBMS lets an 
applications programmer view a data structure in the 
way most convenient for the application at hand. Greater 
convenience means that the programmer spends much 
less time writing, debugging, and maintaining pro- 
grams—enough time to offset the start-up costs of the 
DBMS. 


Data-Base Flexibility 

It's common to hear someone say, “Now that we have 
our inventory system computerized, it sure would be nice 
to have a report on ." The blank can be filled with 
almost anything from "delivery times from all suppliers 
in Kansas" to "average inventory level of parts that cost 
more than $10 each." Sometimes hindsight shows you 
should have included in the system some data (say a re- 
order point) not defined in the original data base. That's 
why DBMS should include the ability to add or delete 
types of data in the data base. Of course, changing the 
data-base structure often requires updating the data oc- 
currences. If the DBMS сап do this updating, the process 
of changing the data structure is straightforward. 

[n the absence of a restructuring feature, the typical 
user defines extra item fields for "future use" or else re- 
builds the data base. The first alternative is wasteful and 
doesn't allow for adding or deleting record types or set 
relationships. The second alternative is painful to say the 
least. 


Nonredundancy of Data 

Often, one piece of information (say a supplier's name) 
appears in several different data files. If the supplier in- 
corporates and changes its name, updating requires find- 
ing the old name in each of the data files and then making 
the change in each case, Further, if a file is sorted by 
names, the file may have to be re-sorted. 

If the name of the supplier occurs only in one place, up- 
dating is simple. And so it is in a data base with an appro- 
priately organized structure. The data-base system auto- 
matically performs any data reorganization necessary to 
maintain sorted orders, The nonredundancy feature alsa 
reduces problems caused by inconsistent data. 


Security of Data 

There are a variety of ways to protect the privacy and 
integrity of data in a data base, These include sophisti- 
cated authorization checks and password validation, The 
security mechanisms of the MDBS.DMS data-base man- 
agement system will serve as an example. 

When the user defines data to the MDBS.DMS system, 
the user gives each piece of information separate read- 
and write-access levels. Additionally, the system pro- 
vides that each user may be declared and given unique 
read- and write-access permission and an access pass- 
word. When the data base is used, the DBMS prohibits 
persons from reading or writing data unless their access 
level permits it. À clerk may be restricted to reading the 


A Database System 
that thinks like you do. 


Sequitur. Its name suggests both its clutter up most systems. 
simplicity and its secret. To add a row to a table, you just 
We linked a word processor and a type in the word “ADD? then fill 


relational database system together with inthe blanks. In other systems, the 
a powerful minicomputer and produced Same operation typically requires 
one of the rarest forms of computer Ше: something like “INSERT INTO ЕНР 

а system so sophisticated that а beginner (EMPNO, ENAME, JOB: SAL): <7989, ‘CARTER’ 


can use It. | “SALESHAN’ › 150005? 
It helps you learn. | &tsong/wrongjp | Its cost is friendly, too. 
It’s amazingly friendly. You сап! | Today, Sequitur is ready to work. 


with the multi-user Unix operating 
system on the powerful Onyx mini- 
computer. 
You can install Sequitur on your 
Onyx for $3495. If you've investi- 
“а gated serious 
Unix-compatible 


sit down in front of a terminal, 
pick up the Sequitur operating 
manual, and computerize your РЭЙ? 
own data. бо can anybody else, по ga” 
matter how computer-shy. Even @ ~ 
unassisted, 1 won't take more | “ 
than a few hours of tinkering. "А, 


COULDNT 


You can enter, edit, excerpt  ” WE BE | software, you 
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| Sequitur 


| Pacific Software е 
WELL * | amni. E ағалық! | Manufactunng Company 
Manu rrt 5X m аа ii Р - О ? a s 

Miu» а се Р 2- пух Distributing, Inc. 


Unix із в trademark of Bell Laboratories. 


ERE 
ruga 


At COMDEX, you'll find Sequitur at the Pacific Software booth (A60) and the Onyx booth (430). 
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COMPLETE CATALOG OF COMPUTER 
EQUIPMENT AT DISCOUNT PRICES. 


ANOTHER BOMBSHELL 
FROM INNOVATIVE PRODUCTS! 


529 64K—4Mhz.— IEEE 


Assembled & Tested 


64K 5-100 DYNAMIC RAM MEMORY 


BY COMPUTER SYSTEM RESOURCES 
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8080 systems even with DMA 
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32K 


IBK oseo- y+ 523900 ИЕККЕ 5900 
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MODEL DESCRIPTION (ALL ASSEMBLED & TESTED) PRICE 
MIF*DD12À. ..25 А Маштапш 12 Slot 5100 Duat 8 Гим 562^ On 
МГ 18А sasan 25 А Tabletop Mankame 18 Stl 5100... ..... ШТ 
МГУЛ2А ..... 25А Mankame ІР Slot 8100 Dual 5 Drive ЧУП ХІ 
... Singi Board Z 80 Computer 2/4 Mhz 8 100. , 1856 

a«. Mondor Program tor 2>80А & Tarbell oc VE 15... ЖЗ! 

- 24K анг RAM Board Low Power: SWN a.a AORAR 

TO 2 Senat & 4 Parallel Port! O Sim). a., a Yan 
ME 

gus ШЕГІ 
ааа | oH) 


Qv" d 


VISTA COMPUTER COMPANY: 


MODEL DESCRIPTION (ALL ASSEMBLED & TESTED). PRICE 


МК 25 belts QuaMy Prades 25СР5..,......... ааа SI n 
үш 45. .Lenor Quay Рима 45 СРО... cee raare os TSH 
V DRIVE .Dual B. Disk Cabinet, Power Supply Rack Minutati 42, 175 00 


COMPUTER SYSTEM RESOURCES: 

MODEL DESCRIPTION (ALL ASSEMBLED А TESTED) PRICE 
RAM 16..,16K Slate RAM S100 . ......... mereg os 4917400 
RAM 16С .Low Power (CMOS) Мнн 9 RAM 16 1 Walt, 5f 

RAM 65,,.16K Sialic RAM | О Port Bank Selec) S 100 „,.,., 180 U0D 
RAM 65C „Low Power (CMOS) Version ef RAM &* T4: Wath | UH 
RAM 32. .32K Low Power В Ви Static RAM 24 Address Lines, 400 00 
ВАМ 256 ..256K В 16 Вн Dynamic RAM Fully FEE 696 ,. 09500 
i OB.. ..В Pod Serali О filly FEE upte 200€ БАШ). .. ҰШІН 


ORDERING INFORMATION: 


Minimum Order is $15.00. Prices quoled do nol include shipping 
and handling. Foreign orders require prepayment by MICR or 
Money Order in U S. funds. All olher orders require prepayment or 
COD shipment 


PLACE ORDERS TOLL-FREE: 


1 (800) 423-5144 


in Alaska, Calit., and Hawaii, call us collect at (213) 883-3244. 


TO RECIEVE OUR FREE CATALOG 
OR FOR TECHNICAL INQUIRIES 
CALL (213) 883-3244 


7131 OWENSMOUTH АМЕ. / #21D 
CANOGA PARK, CALIFORNIA 91303 


213 / 883-32 | | au. 
800 / 423 544^ INNOVATIVE 


INNOVATIVE 
4 PRODUCTS 
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price of an item, while a manager can change the price. 
The system also includes precautions that make it dif- 
ficult to infer information about data in the system. 


Self-Description of Data Bases 

An integral part of a data base is its data directory, 
which contains information about each type of data de- 
fined in the data base. This information includes the 
name of the data item, the data type (in the larger sense, 
eg: CHARACTER, REAL, INTEGER), the length of the 
data item, and its read/write access levels. Data items are 
grouped into named records, and records may be organ- 
ized by sets. Thus, the data directory keeps information 
on the records (including the data items in the record and 
the read/write access levels of the record itself), and the 
sets (including the ordering of the set of records and the 
records allowed in the set), 

The data directory contains all the information needed 
for the DBMS to maintain the data base. However, the 
presence of the data directory implies that generalized 
programs can be developed that are independent of any 
particular data base. These programs can extract infor- 
mation from the data directory and, based on this infor- 
mation, process the data in the data base. There are 
essentially two types of programs: a broad class written 
in a host language such as BASIC, and a generalized 
report writer or query processor, 


Query Processing 

A query system consists of programs that can add, 
retrieve, update, and display data from a data base. A 
query system is flexible in that it is not restricted to a par- 
ticular data base or data structure, but will work with a 
wide variety of data bases. Query systems are usually in- 
tended for nonspecialists who wish to use a data base or 
programmers who wish to perform initial checkouts of 
program logic. Most query systems can be used to gener- 
ate reports from data in the data base, and the more so- 
phisticated query systems allow great flexibility in use. 

Examples of query language statements might be: 


eLIST CUSTOMER NAME, ADDRESS FOR STATE = 
‘OHIO’ 

e CHANGE UNIT-PRICE TO 0.75 FOR PART.NUM- 
BER = 056127 


Interface with a Host Language 

Most data-base systems can be accessed by "host-lan- 
guage" programs. In microcomputers, this is generally 
done by a call to a subroutine that contains the DBMS 
code, which is written in machine language for optimal 
processing speed. Typical capabilities include: 


e Create: Create an occurrence of a data record. 
eStore: Store data in the data base. 

eFetch: Retrieve data from the data base. 
eInsert: Put a data record in a data relationship. 
eModify: Change data in a data record. 
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RELATIONAL DATABASE Ж 
& APPLICATION SYSTEMS ж. 


GENERATOR 
DATABASE SELECTION — 


Ш Uses screen masks to form query 

= Provides extensive search capabilities 

ш Search arguments can include arithmetic/boolean 
functions, multi-field comparisons 

ш Queries can generate input for automatic 
database maintenance 

ш Queries can be stored in “Query Library” and executed 
from menu on demand 

B Any number of fields can be queried concurrently 

ш Query output can be routed to disk, CRT report formatter, 
VISICALC™ or SOURCE™ 


DATABASE MAINTENANCE— 


B Uses sophisticated screen formatting & data entry, like 
оп ІВМ 3270's! 

Ш Generates it's own screens automatically! 

@ Handles records up to 4K in length, using multiple 
screen "Pages"! 

ш Automatic data compression for increased disk capacity 

ш Uses SuperKram access method for incredibly fast access, 
LESS THAN .2 SECONDS FOR A RECORD! 

ш Automatic index creation/maintenance 

ш Automatic maintenance capabilities 

ш "Goof-Proof" error handling 

B Input can come from VISICALC™ or SOURCE™ 


DATABASE REPORTING— 


ш Automatic headlines 

ш Automatic field editing 

B Report fields can be calculated, sub-totaled & cross- 
footed in any manner desired 

ш Optional counter breaks may be set 

ш Automatic grand totals 

w Automatic statistics 


REQUIREMENTS — 
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Applesoft or language system and 2 disk drives or CORVUS. 
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eFind: Locate a data occurrence. 
e Delete: Delete a data record. 
eRemove: Remove a data record from a set. 


The data base may also be accessed by query systems, as 
mentioned previously. 


Program Example 

In order to explain the advantages of using a DBMS in 
a microcomputer environment, we will present an exam- 
ple using the fictitious Nibble Computer Store. This store 
retails components and equipment supplied by many 
vendors. One of the store’s major concerns is to keep 
customers satisfied by providing speedy service. The 
store maintains an inventory-order system with a track- 
ing of customer orders. 

Handling this management problem requires the fol- 
lowing reports: 


A list of customers (sorted by name) who 
have placed an order within the last sixty 
days. 

A list of parts that need to be reordered, 

A list of customers whose orders have been 
outstanding for more than two days. Also, a 
list of the parts (and the name of the sup- 
pliers of those parts) that are holding up 
those orders, 


Report 1: 


Report 2: 
Report 3: 


The data requirements are as follows: 
Requirement 1; Maintain a list of customers, sorted by 
name and by customer number. 
Maintain a list of suppliers, sorted by 
name and by supplier number. 
Maintain a list of parts stocked, sorted 
by description and by part number. 
Keep track of which parts are supplied 
by each manufacturer, 

Keep track of the status of each cus- 
tomer's orders, 


Requirement 2: 
Requirement 3: 
Requirement 4: 


Requirement 5: 


We first show a possible (although simplistic) way to 
implement such a system using conventional file-manage- 
ment techniques. 


A Conventional Approach 

Although there are many ways to design a system to 
perform the functions needed by the Nibble Computer 
Store, most suitable systems would require creating and 
maintaining a file for each particular application. Table 1 
shows several types of files that might be required. 

A look at the five data requirements shows why so 
many files are needed. Consider requirement 1, A file of 
customer data can be sorted either by name or number. 
But to sort the file by both name and number usually re- 
quires that a copy of the file be made first. Then the 
original file can be sorted by customer name, and the 
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File 1 
(Sortad by Customer Name) 


Customer Name 
Customer Number 
Street 

City 

State 

Zip Code 


File 4 


(Sorted by Supplier Number) 


Supplier Name 
Supplier Number 
Street 

City 

State 

Zip Code 


File 7 
(Sorted by Part Number} 


Part Number 
Supplier Number 


Fite 2 


(Sorted by Customar Number) 


Customer Name 
Customer Number 
Street 

City 

State 

Zip Code 


Flle 5 
(Sorted by Part Number) 


Part Number 

Part Description 
Selling Price 
Quantity in Inventory 
Reorder Роіпі 


File & 
(Sorted by Date Received) 


Order Number 
Customer Number 
Date Received 
Date Shipped 


File 3 
(Sorted by Supplier Name) 


Supplier Name 
Supplier Number 
Street 

City 

State 

Zip Code 


File 6 
(Sorted by Part Description) 


Part Number 

Part Description 
Selling Price 
Quantity in Inventory 
Reorder Point 


File 9 
(Sorted by Order Number) 
Order Number 


Part Number 
Quantity Ordered 


Table 1: The types of files needed to handle the data-processing tasks of the Nibble Computer Store without using a data-base 
management system. Since different tasks require different views of the data, the programmer must maintain files sorted ap- 


propriately for each task. 


copy file by customer number. So data requirement 1 
gives us files 1 and 2. 

The same problem of double sorts applies to data re- 
quirements 2 (suppliers) and 3 (parts). This gives us six 
files. 

The easiest way to keep track of which parts are sup- 
plied by which supplier (data requirement 4) is to define a 
file containing the part numbers for each supplier (file 7). 

Data requirement 5 is to keep track of each customer's 
orders. Several approaches are possible, but we'll handle 
the task by creating an order file (file 8). 

Turning now to the required reports, report 1 is a list of 
customers who have placed an order in the last sixty 
days. The report can be made by scanning file 8 (orders 
sorted by date) for orders falling in the sixty-day period, 
and then writing the corresponding customer numbers on 
a file. That file can then be sorted and used to extract the 
names of customers from file 1. Then the names extracted 
can be listed in still another file. 

A list of parts to be reordered (report 2) is trickier. The 
parts-on-order file (file 9) can be scanned, and then the 
quantity ordered for unfilled orders can be written on a 
scratch file. This file can then be sorted on the part num- 
ber, and the quantity on order can be summed for each 
part. This quantity can then be compared to the number 
of parts in inventory and the reorder points (file 5) to 
show which parts must be reordered. 

The conventional approach could generate report 3 in 
two phases. First, the orders sorted by date (file 8) can be 
scanned to find orders that have been outstanding Юг 
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more than two days. The customer numbers can then be 
written on a file, sorted, and used to extract the 
customers' names from file 1. A similar process will find 
the parts whose order quantity is larger than the quantity 
on hand, giving the suppliers' names. 

Four other files would also be required. Files 3 and 4 
maintain supplier information (with two different sort 
orders), File 6 maintains parts information and file 7 gives 
the correspondence between suppliers and parts. 

Obviously, writing the needed programs and maintain- 
ing these data files would be tedious, even though this is a 
simple example, with other complicating factors left out. 
If additional requirements are placed on the system (such 
as a listing of suppliers that supply parts that sell for less 
than $2), more programs have to be written. We also 
have a problem with redundant data —if a customer's ad- 
dress changes, we have to update two files. Even worse, if 
a customer's name changes, one of the files has to be com- 
pletely re-sorted. 

The primary problem here is that different applications 
require different "views" of the data. For some applica- 
tions, having the order information embedded in the 
customer file would be best. But for other applications, 
the order data might need to be closely limited to the sup- 
plier file. The result is that the compromise solution of 
figure 1 is developed, with corresponding programming 
complexity. 

The Data-Base Management System Approach 

Figure 1 shows a data structure that could be used to 
represent the information needed for the inventory-order 
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CASH FLOW 
PROBLEMS? 


ITS NICE TO KNOW SOMEONE 


MicroAge is your Solution 
: Store... that means а! 
we have a wide selection 
of time-saving computer- 
ized business systems 
designed specifically to 
. , | Solve ће daily cash flow 
problems every business- 
Ф тап faces. 
MicroAge has computer- 
ized business systems that 
quickly and affordably allow you to regain con- 
trol of your critical accounts receivable... а last 
making it possible for you to carry out effective 
collection procedures on а consistent basis. 
MicroAge has accounts receivable program 
packages to automatically display and update 
account information; prepare trial balance 
including a balance-due and delinquency aging 


sog 0151 | 


ma 


VISIT THE STORE ІМ YOUR — 


Bi Paso, Texas a, Colorado Milwaukee, 
(915) 594-3349 (03) 894-8050 (444) 257-1100 

, Rochester, New York Mountain View, Саікотіа 
(301) 782-7585 (746) 244-9000 (415) 964-7063 
I ‚Аг Hurst, Taxas Scottsdale, Arizona 
(602) 790-8959 na 7) 284-3443 (602) 944-8794 
Albuquerque, New Mexico ina, Kansas Anchorage, Alaska 
(505) 883-0955 (45 825-7596 (907) 279-6688 
Peasan НІН, California Orland aped Ше tomla 
(445) 650-1459 (342) 34 (14) 2750623 


WHO HAS THE SOLUTION. 


report, and take care of dozens of other tasks 
that eat into your time and profit! 


Computerized business systems from the Micro- 
Age Computer Store are available in the $5,000 
to $45,000 range, to suit the individual budget of 
your small business or professional practice. 
MicroAge backs up every system with personal- 
ized service, warranty service and repair, instal- 
lation, systems consulting, even Customer train- 
ing. Visit the MicroAge Computer Store in your 
area soon with your business problems, and let 
us help you with the solution. 


computer store 


“The Solution Store” 
Richardson, Texas Indianapolis, | Houston, Texas 
(244) 234-5955 (347) 649-5464 (743) 270-9647 
Minneapolis, Minnesota Portiond, Ore wim) n, Delowore 
(612) 338-1777 (503) 2564743 (302) 998-7340 
Omaha, Nebraska Norwalk, Connelicul Toronto, Canada 
(402) 339-7444 ғұз 845-0854 (416) 489-4234 
Phoenix, Arizona ооз, Missouri 
(602) 245-0065 545 587-7644 
Columbus, Onlo Oldahoma City, Oldahoma 
(644) 858-1550 (405) 728-1837 


FOR FRANCHISE OPPORTUNITY INFORMATION CALL (602) 968-3168 


system. The boxes represent record types (corresponding 
to customers, suppliers, parts, orders, and order quan- 
tities). The names within boxes correspond to data items, 
the basic units of data that form the records, Finally, four 
set-types are defined. Sets are used to associate records. 
For example, SET3 is used to associate parts with their 
suppliers, Since, in our simple system, each part is sup- 
plied by only one supplier, we say that the supplier 
"owns" parts, in accordance with the data-base ter- 
minology of set owners and members. Figure 2 shows 
two suppliers and the parts they supply. 

Information in a data base is accessed by “traversing 
set occurrences." To find out what parts Acme Computer 
supplies, we look at the occurrence of SET3, which has 
Acme Computer as an owner, and examine each member 
of the set, This allows us to retrieve data about each part 
supplied by Acme. 

Since sets are used to access data-base information, it 
follows that some sets must be defined that allow the user 
to "get his foot in the door" of the data base. This is done 
with sets having a record named "SYSTEM" as their 
owner, Such sets can be defined so all occurrences of a 
record can be accessed by traversing a system-owned set. 


CUSTOMER 


SUPPLIER 


ТІР CODE ТІР CODE 


ORDER NUMBER NAME 

DATE RECEIVED NUMBER 

DATE SHIPPEO DESCRIPTION 
SELLING PRICE 
ON HAND 


REORDER 


QUANTITY 


QUANTITY ORDERED 


Figure 1: А data structure representing the information needed 
to handle the data-processing tasks of the Nibble Computer 
Store. The boxes represent record types. The names within 
boxes correspond to the data items that make up the records. 
The lines between boxes represent set-types—-ordered groupings 
of related records. SET3, for example, associates parts with their 
suppliers. 
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One more thing about sets: since the members of a set 
occurrence are accessed one at a time as we traverse the 
set, we can put an ordering on the set. We can define the 
set to be ordered on, say, Supplier Name, and the DBMS 
will automatically maintain the records in the set in 
sorted order. If we define a different set ordered on Sup- 
plier Number, we can access the records in either order 
simply by choosing the appropriate set. Additional set 
orderings, such as FIFO (first in, first out) or LIFO {last 
in, first out), are also supported. 

With this background, we can discuss the structure of 
figure 1. Each customer can have zero, one, or more 
orders in our system, and SET1 is defined with 
CUSTOMER as owner and ORDER as member, The rela- 
tionship between orders and parts is less clear, Each order 
is made up of one or more parts, but each part can appear 
in more than one order. Also, the problem arises of 
where to put the quantity ordered of each part, If we put 
the quantity in the ORDER record, we don't know which 
part the quantity refers to (since the order can consist of 
more than one part). Similarly, an ambiguity exists if the 
quantity is kept in the PARTS record. The solution is to 
define a QUANTITY record. By appropriate use of SET2 
and SET4, the quantity of each part for each order can be 
determined. 

The data structure of figure 1 as described in 
MDBS.DDL, a Data Definition Language of Micro Data 
Base Systems, Inc, is as shown in listing 1 (see page 110). 
The data definition for our example is relatively straight- 
forward. The sets such as CUSTNAME and CUSTNUM 
allow us to access the customer records sorted by either 
name or number. 

Several points should be made about the DDL descrip- 
tion in listing 1. Five users have been defined, one for 
each functional area of the company. The first user name, 
STOCKROOM, is followed by read and write authoriza- 
tion levels and the user's password (317-54-7674). A user 
may process data that has an access level equal to or less 
than his own. For example, the stockroom user can read 
supplier information, but isn't allowed to alter it since the 
stockroom has a write-access level of 10, while all sup- 
plier information has a write-access level of 50. The ac- 
cess levels were defined by: 


Level 1: Stockroom/Inventory Control—This depart- 
ment must be able to read part numbers, part descrip- 
tions, quantity on hand, and reorder point for inventory 
control purposes. It must also be able to read supplier in- 
formation for reorder purposes, determine quantity 
ordered for each part, and update quantity on hand of 
each part as it is put into inventory, 

Level 2: Shipping—This department must be able to 
read parts information, customer names and addresses, 
and order information. It must also be able to update 
shipping date and quantity on hand for each part 
shipped. 

Level 3: Order Processing—This department must be 
able to enter new orders, 


flat-file structures 


35, Incorporated 


a new generation 
in data base 
management technology 


' not limited not limited not limited 
to relational, tabular, to hierarchical siructures to CODASYL network 


Structures 


The structures above are mere subsets of the capabilities of MDBS III. 
Far beyond these, MDBS 111 provides valuable innovations available in no other system! 


FLEXIBILITY! PORTABILITY! 


For serious application development, MDBS ІІ! offers major advantages in these seven key areas: 


Unprecedented POWER! 


Extraordinary data structuring 
Unmatched flexibility for relating records to 
each other with ease. 

Automatic data compression where desired. 


Up to 255 record types per schema. 


High-level query language 
Automatically generates desired report or 
data file with a single statement. 
Language is English-like, non-procedural, 
and has report writing capabilities. 


Extensive performance control 
Gives application designer extensive 
control over record placement... includes 
automatic clustering and CALC features. 


For highest performance, a streamlined 
DML...over 20 host language interfaces 
available. 


All processing is data-dictionary driven. 


Data security and integrity 
User passwords and optional data 
encryption. 


Comprehensive access code facility tor 
automatic security enforcement. 


Automatic range checking. 


Setting standards of excellence for data base 
software... worldwide. 


Micro 
Data Hasc 


Sustems, inc. 
Box 248 

Lafayette, Indiana 47902 
317-448-1616/TWX 810-342-1881 


Dealer/distributor/OEM inquiries invited. 
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Available for Minis and Micros 
Availability for numerous 8 and 16-bit 
micros, as well as for minis, provides 
standardized approach to data handling. 
Allows extensive portability of application 
systems, ..from the 2-80 to the PDP-11. 


True multi-user capabilities 
Supports muitiple concurrent users of the 
same data base. 


Supports both active and passive locking. 


Automatic transaction logging 
Automatically logs all transactions atter last 
back-up. 

Selective restoration of data basein event ofa 
crash. 


Allows surveillance of user activities. 


For the full story about the finest 
application development too! existing 
in the mini-micro world... call, write, 
or TWX us today! 


D Yes, please send me a copy of the MDBS 111 brochure. 

О Please send me the complete MDBS II! manual set including 
manuals for MDBS ІП, RTL, QRS, and DMU plus tutorial 
materials. Check for $75.00 enclosed. (Indiana residents 
please add $3.00 for Indiana tax.) 


Name |.  . . .. Title 
(Please print) 


Company 
Address 
City 
Phone 


MAIL TO: Micro Data Base Systems, Inc. 
P.O. Box 248-B 
Lafayette, IN 47902 


(State) (Zip) 


SUPPLIER 


ACME COMPUTER 
1247 BROAD STREET 


LANSING 
IL 
60060 


MOTHERBOARD DISK DRIVE 


00104237 00105692 
002346 043950 
000030 000060 


000045 000075 


SUPPLIER 


ZETA SUPPLY CO. 
EAST 47th STREET 
CHICAGS 


IL 
60610 


LOCK WASHER 
47906317 
000001 
002000 
005000 


NUT 
46350219 
000002 
001000 
003000 


BOLT 

10374266 
000002 
001000 
002500 


Figure 2: Two of the Nibble Computer Store's suppliers and the parts they supply. This figure gives more detail оп SET3 of figure 1. 


Level 4: New Accounts—This department must be able 
to add new customers to the customer list and update 
customer information, 

Level 5: Purchasing—This department must be able to 
add new supplies to supplier list and update supplier in- 
formation. It must also be able to define new parts and 
alter prices of parts and the supplier-parts relationships. 


We are now ready to generate the reports listed in table 
1. To simplify matters, we will not be concerned with 
loading data into the data bases or updating information. 
Out of the repertoire of DML (Data Management Lan- 
guage) commands іп MDBS.DMS, we will use: 


DISKETTE 
COPY SERVICE 


= Allenbach Industries 
4322 Manchester Ave. Olivenhain, СА 92024 
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Circle 13 on Inquiry card. 


FFM: Find First Member—Insures that the first record 
in a set occurrence is available for processing. 
Find Next Member—This command actually 
traverses the set occurrence, moving from one 
record to the next each time it is called. 

Set Owner based on Member [Indicates that the 
record that is the "current" member of one set 
should be treated as the owner of some other set. 
Set Member based on Member-—Indicates that 
the "current" member of one set-type is also the 
current member of some other set. 

Get Field from Member—Retrieves data from a 
named field (item) in the "current" member of a 
set. 


FNM: 


SOM: 


SMM: 


СЕМ: 


In MDBS.DMS, all routines return а value that gives а 
status indication. Frequently, a nonzero status value rep- 
resents an error condition. MDBS.DMS can be called 
from several languages running under CP/M and from 
disk-based Radio Shack, Apple, and North Star systems. 
The status value is returned to a user-defined variable. 
For example, in modified North Star BASIC (see refer- 
ence 1), a call to FFM Iooks like: 


= CALL (addr, “FFM, SET3”) 


Here, addr is the address of the MDBS.DMS software. 
Two entry points to MDBS.DMS are required: one for 
defining blocks and one for the DMS routines. 

The BASIC user of MDBS.DMS can define named data 
blocks (similar to the sub-schema of the CODASYL com- 
mittee report). For example, the user may want to define 
a block called PARTDATA made up of the BASIC vari- 
ables: 


N for part number 

D$ for part description 
P for price 

О for on-hand quantity 
R for reorder point 


So to insert data into the data base, the user issues the 
call: 


EO = CALL (addr, “CRS, PART, PARTDATA”) 


Tex! continued on page 120 
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Listing 1: A description in MDBS.DDL (Data Definition Language} of a data structure 
meeting the needs of the fictitious Nibble Computer Store. This description corresponds 
to the data structure shown in figure 1. 


PASSWORDS 


RECORD 
ITEM 
ITEM 
ITEM 
ITEM 
ITEM 
ITEM 


RECORD 
ITEM 
ITEM 
ITEM 
ITEM 
ITEM 
ITEM 


RECORD 
ITEM 
ITEM 
ITEM 
ITEM 
ITEM 


RECORD 
ITEM 
ITEM 
ITEM 


RECORD 
ITEM 


SET 


OWNER 
MEMBER 


SET 


OWNER 
MEMBER 


SET 


OWNER 
MEMBER 


STOCKROOM 
SHIPPING 


ORDER PROCESSING 
NEW ACCOUNTS 


PURCHASING 
CUSTOMER 
CNAME CHAR 
CNUMBER BIN 
STREET CHAR 
CITY CHAR 
STATE CHAR 
ZIP CHAR 
SUPPLIER 
SNAME CHAR 
SNUMBER BIN 
STREET CHAR 
CITY CHAR 
STATE CHAR 
ZIP CHAR 
PART 

PNUMBER BIN 
DESCR CHAR 
PRICE REAL 
ONHAND BIN 
REORDER BIN 
ORDER 

ONUMBER BIN 
RECEIVED BIN 
SHIPPED BIN 
QUANTITY 
QORDERED BIN 
БЕТІ МАМ 
CUSTOMER 
ORDER 

SET2 MAN 
ORDER 
QUANTITY 

SET3 MAN 
SUPPLIER 

PART 
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юм co © t 


м М М 


20 


10 


30 


SORTED 


30 
FIFO 


50 


SORTED 


317-54-7674 
SECRET 
MAILROOM 
IGLOO 
317-742-7388 


ONUMBER 


PNUMBER 


Listing 1 continued on page 112 


‘COLOR COMMUNICATES BETTER 


For a demonstration, 
contact one of our 
Factory Representatives 


Pacific 


Group 1 Electronics 
CA: San Diego 714/292-0525; Sunnyvale 
408/245-4392 


Thorson Company Northwest 
OR: Beaverton 503/644-5900 
WA: Bellevue 206/455-9180 


Thorson Company 

НІ: Honolulu 808/524-8633 
Trans Alaska Data Systems 
AK: Anchorage 907/276-5616 


Mountain 


PAR нм 
СО, WY: Denver, СО. 303/371-4140 
UT, р, MT: Centerville, UT 801/292-8145 


Southwest 


Comp he abel Sales 
AZ, NVIC larke Со.): Phoenix, А2 
6008424021 


BFA Corpo 
NM: п 505/292-1212 
TX (El Paso): 915/542-1762 


USDATA Engineering 

TX; Dallas 214/661-9633; Austin 512/ 
454-3579; Houston 713/681-0200 

AR, OK: Broken Arrow, OK 918/252-9646 


Midwest 


Dytec North, Inc 
MN, ND, SD: St Paul, MN 612/645-5816 


MSS Data Systems 
IL (No.), IN, Ln Pete Northbrook, 
IL 312/584-544 


Digital Systems afa Inc. 

MO, IL (So.) KS, NE, IA (Excl. Scott Co.): 
А 6/765- 3337; St. Louis, 

946-0168; Wichita, KS 316/ 

685-97 25; Omaha, NE 402/346-1039 


Lowry & Associates, Inc 

MI, KY, OH, РА (W.) WY: Brighton, MI 
313/227-7067: Grand Rapids, МІ 616/ 
363-9839; Cleveland, OH 216/398-9200; 
Dayton, OH 513/435-7684; Pittsburgh, PA 
412/922-5110 


Southeast 


wi Brown instruments, Inc. 

NC, SC, TN, AL, FL: Atlanta, GA 
а 1455-10835; Mandeville, LA 504/ 
626-9701; Durham, NC 919/683-1580: 
Columbia, SC 803/798-8070; Oak Ridge, 
TN 615/482-5761: Huntsville, AL 205/7 
683-8660; Orlando, FL 905/425-5505: 
Ft. Lauderdale, FL 305/776-4800; 
Melbourne, FL 305/723-0766; Ft. Walton 
Beach, FL 904/243-3189 


Intron Corp. 
VA, DC. MD: Springfield, VÀ 703/569-1502 
Mortheast 


J&J Associates, Inc. 

MA, ME, NH, VT, Al: Winchester, МА 
617/720-5770: Springfield, MA 413/ 
727-6624; Goshen, CT 203/624-7800 


МАСО Electronics Corp. 

MS Metro МҮЛ): North 
Syracuse, NY 315/699-2651; Cicero, NY 
315/872-3751. Fairport, NY 716/223-4490; 

Utica, NY 315/733-1801 


Technical Marketi ng Associate 
bi thio.) NY (Metro/L Lx ено NJ 


ari Lx Со. 
РА(Е.), NJ (5о.), DE: Malvern, РА 
215/647-7373 
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Money-back guarantee 
for computer professionals: 


It took hard work and Buy facto | -direct and your only cost 


experience for you to 


become a leader. Same E 
here. Founded in 1973, from Inte 


we were the first Сотрапу to ship 


would be transporta- 

L -а4- tion charges to and 
! ent from Norcross, Georgia. 
Why such a dramatic offer? 


20,000 color graphics units. We Systems, Intelligent Systems was built 


sell to computer protessionals— 

not through computer stores. So, if you 
don't need a salesman to tell you what 
you need, try this unique offer: 

А factory-direct, money-back guaran- 
tee for our 3650 color graphic desktop 
computer with 56K of memory for only 
$1995—plus your choice of either an 
internal 54" 92K Floppy Mini Disk Drive 
for $395, ог an external 8” Floppy Disk 
Drive for $895! (These prices good only 
with this offer.) You can buy only one 
unit before 12/31/81, cash with order. 
Use it for 30 days; if you're not sold on 
the merits of your color graphic 
computer, return it. We 
will refund the full 
purchase price 
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around the needs of computer 
professionals. We sell primarily through 
OEM s and want to introduce the dynam- 
ics of color graphics to professionals like 
yourself —so you can help us introduce 
color graphics in your company. 
Features Included for $1995: 
* 56K total memory, 32K user RAM, 4K 
disk buffer RAM, АК refresh RAM, 16K 
ROM (includes extended disk BASIC) 
“ 13” raster scan color CRT е 8 fore- 
ground colors w/blink and 8 background 
colors * 64 col./32 line • 64 ASCII & 64 
graphics characters * 128H x 128V graph- 
| & ic5 w/point, bar & vector 
| | generators • RS232C port 
i • Buffered bus connector 


‚ 404/449-5295. 


е 72 key professional keyboard * User's 
Manual & sampler disk * Factory War- 
ranty: 90 days parts & labor 

And Your Choice of: 

“ Internal 54" 92K disk drive: $395 • 
External 8" 295K disk drive: $895 
(These prices good only with this offer.) 

Options Include: 

* 101 key keyboard: $100 * 117 key key- 
board: $250 * blank 8K board for add-on 
EPROM: $75 * One-year Factory Ser- 
vice Contract: $350 

Software Available: BASIC is stan- 
dard; you can add Fortran for $75. 
Text editors, assemblers, other utilities 
available. Also, hundreds of additional 
programs, including ColorCalc? 
ColorGraph;" as well as programs for 
education, accounting. WP, statistics, 
etc. 

Will your information processing 
be more comprehensible in color 
graphics (or.color slides) in manage- 
ment meetings? If so, act now. For 
details, call Marketing Services at 


nter . Y iS 


COLOR COMMUNICATES BETTER 


Intecolor Drive - 225 Technology Park/Atlanta 
Norcross, Georgia 30092/Phone 404/449-5295 


Unretouched photos of screens. 
This offer, not available through computer stores, 
expires 12/31/81. U.S. domestic prices. 


Listing 1 continued: 


SET 


OWNER 
MEMBER 


SET 


OWNER 
MEMBER 


SET 


OWNER 
MEMBER 


SET 


OWNER 
MEMBER 


SET 


OWNER 
MEMBER 


SET 


OWNER 
MEMBER 


SET 


OWNER 
MEMBER 


SET 


OWNER 
MEMBER 


SET4 


PART 
QUANTITY 


CUSTNAME 


SYSTEM 
CUSTOMER 


CUSTNUM 


SYSTEM 
CUSTOMER 


SUPLNAME 


SYSTEM 
SUPPLIER 


SUPLNUM 


SYSTEM 
SUPPLIER 


PARTDESC 


SYSTEM 
PART 


PARTNUM 


SYSTEM 
PART 


ORDERS 


SYSTEM 
ORDER 


MAN І:М 


1:N 


AUTO 


AUTO 


AUTO 


1:М 


AUTO 


1:М 


АОТО 


АОТО 1:М 


10 


20 


20 


10 


10 


10 


10 


20 


30 
ІММАТ 


40 
SORTED 


40 
SORTED 


50 
SORTED 


50 
SORTED 


50 
SORTED 


50 
SORTED 


30 
SORTED 


CNAME 


CNUMBER 


SNAME 


SNUMBER 


DESCR 


PNUMBER 


RECEIVED 


Listing 2: A program segment opening a data base using the data-base system MDBS.DMS. Brackets are used to pass addresses of 
variables; the right bracket has been translated to a parenthesis by North Star BASIC. Lines 1390 through 1470 represent portions of 


the program not given here. 


1000 REM ХҰХ%ХХЕХХХЕХХХХКЕХКККХЕХЖЕХККХХХКХЕХАХХХКХХХХХХЕЖЖхХЖЖАхКХКХЖЕЯ Ж 
1010 КЕМ %% 

1020 REM ** User's name and password ** 

1030 DIM N$(16) , PS$(12) 

1040 REM ** 

1050 REM ** Input user's name ** 

1060 INPUT "NAME? " , NS 

1070 PRINT 

1080 REM ** 

1090 REM ** Now the password -- but no echo ** 
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Listing 2 continued on page 114 


MORROW RE 


Complete systems. Morrow 
Designs hard disk subsystems 
are delivered complete with hard 
disk, controller, cabinet, power 
supply, fan, cables and CP/M' 
2.2 operating system. 

Widest range. Morrow Designs 
offers the widest range of hard 
disk systems available from a sin- 
gle supplier. 544)" 8, 14" Five to 
over 100 megabytes of formatted 
hard disk storage. $2,995 to 
$17980. Cost effective systems 
that work. And keep working. 
$-100 and more. Morrow Designs 
hard disk systems are designed 
for use with the CP/M operating 
system. Available soft- pes 2.22.2. 0j 
ware packages allow our Жо е 6 
systems to run on апу | Ж 
IEEE696/S-100 Standard 
system with no hard- 
ware modification. 

Plus, Cromemco*** North | 
Star** Vector Graphics, 
Godbout, Dynabyte, 
Exidy**** IMSAI, Micro- 
mation, Processor Tech- 
nology and California 
Computer Systems. “| 
Reliable systems. Morrow Designs is com- 72 
mitted to hard disk system reliability. Not 
simply with a 90-day warranty, but with a money 
back guarantee. If our system fails to perform to 
specification, send tt back. We'll send back 

your money. 


Leading edge technology 
in hard disk systems. 


Experience. As of April, 1981, 


= there were over fifteen hun- 


dred Morrow Designs hard disk 
systems successfully installed. 
In fact, over 200 independent 
systems integrators now use 
our hard disks to solve their 
mass storage problems. 
Performance answers. Morrow 
Designs hard disk systems have 
been benchmarked against all 
other systems. None 15 faster 
under CP/M. Morrow Designs 
hard disks operate at 10 times 
the speed of a floppy disk 
drive. Transfer rates range from 
590,000 bytes to 900000 bytes 
per second. That kind of perfor- 
mance can become addictive. 
Cost effective answers. Compare 
Morrow prices and performance 
to anything presently available 
for 5-100 systems. You'll find 

Morrow's price/megabyte/ 
performance ratio to be 
unmatched. Leadership in 
disk systems technology 
earned us leadership in 
а price/performance. Апа 

| that may have earned us 
a call from you. Circle the 
Reader Service Number 
for our full line data sheets. 
Can't wait? Call us at (415) 


524-2101. And yes, OEM quantity prices are 
available. LOOK TO MORROW FOR ANSWERS. 


"CP/M 15 a trademark of Digital Research. 
“Northstar 15 a trademark of North Star Compulers, Inc 
““Cramemco is a trademark of Cromemco, Inc. 
**** ууу 15 a trademark of Exidy Corporation. 


5221 Central Avenue, Richmond, СА 94804 


14151 524- 2101 


See Us At ComDEX Booth 575 
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Listing 2 continued: 


1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 


КЕМ 
REM 


REM 
REM 


REM 
REM 


REM 
REM 


REM 
REM 


REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 


PRINT "PASSWORD" 

Т5 = INCHARS (0) 

IF ASC ( T$ ) = 13 THEN 1190 
P$ (1,1) = TS 

FOR J = 1 TO 15 

Т5 = INCHARS (0) 

IF ASC ( T$ ) - 13 THEN 1190 
P$ = PS (1,2) + TS 

NEXT J 

PRINT T$ 

жж 

** Filename ** 

FS = "NIBBLE" 

ЖЖ 
** Allow the user to modify the data base ** 
R$ = "MODIFY" 
ЖК 
** MDBS.DMS routines ** 

Al = 32768 

A2 = Al + 3 
ЖЖ 


** Define а data block ** 

Ей = CALL (А2, “DEFINE,OPENLIST" 
IF ЕО <> 0 THEN 1450 

хх 

** Open the data base ** 

ЕО = CALL { А1, " OPEN , OPENLIST " ) 


IF EQ <> 0 THEN 1450 
k*k 


ХХЕХХХЕХЕХХХЕХЖХХЖХХХХХЖХХХХХЕХХХХХХХХКХХХХХХКХЖХХХЕХХЖҰХХХХҰЕх ХХХ 
Ж Ж 

** ** APPLICATION PROGRAM ** 

хх 
ХКХХХХЕХХХХХХХХХХЕХХХХХКХХХКХХХХХХХХХХХЕХЖХХЕХТХХХХЖЕХХЖХХЖХАХХААҰЖҰЖ 
Ж Ж 

** ** ERROR PROCESSING ** 

kk 

Zik ERERERRERERREREEEERERRSREREREERRERZRERE&ERERRSZSRERRSZERRRARRRERREREE! 


e ES) , INS) , [PS) , [R$) , 4) 


Listing 3: А BASIC program segment generating a list of customers who have placed orders at the Nibble Computer Store in the last 
sixty days. This listing assumes that an MDBS.DMS data base has been opened and that data blocks have been defined. 


1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 


КЕМ 
КЕМ 
КЕМ 
КЕМ 


КЕМ 


КЕМ 


КЕМ 


** The following code assumes that variable DO ** 
** has been initialized to the current Julian date ** 
* * 
** MDBS.DMS addresses ** 

A0 = 32768 

Al = AO + 3 

** Data Block Definitions ** 

EQ = CALL (А1, “DEFINE,RECVD", [D1),1) 

ЕО = CALL (Al, "DEFINE,CNAME", (CS) ,1} 

** Access each customer in turn ** 

Ей = CALL (A0,"FFM,CUSTNAME") 

IF EQ <> 0 THEN 1350 

** Check each of this customer's orders ** 


EQ = CALL (AQ , "^ SOM ^ SET1 ,CUSTNAME ы; ) Listing 3 continued on page 116 
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„ЧУЙ Ge 


an text ocean ask к cudna h progam ^ ^. 
2 Writing and word processing. Its features Son. 
pare with the highly acclaimed “EMACS" editor. 
Even though Star-Edit is at least as powerful as 
any other screen editor, it can be learned easily 
and quickly by both programmers and non- 
programmers. Star-Edit includes: 


* Multiple file editing capabilities. The user may 
edit several files simultaneously. 

е Split screen option for viewing different files or 
pieces of the same file. 

е The user has free and unrestricted access to all 
the file at any time, regardless of whether or not 
the file will fit in RAM. This means that the user 
may edit the first page, then the last page, then 
the first, and so on, without rereading. This is ac- 
complished through the use of "virtual memory" 
residing on disk file. 

е Optional “по return mode” (fill between left and 
right margin) allows text to be entered without 
the use of carriage returns. 

e Complete user manual and tutorial. 

e Ability to enter ANY typeable character into the 
file 

“СРІМ registered trademark Digital Research 


Somend familiar with г а о ШАР typewriter 
should have no trouble learning and using Star- 
Edit. The novice need learn only a few com- 
mands to make immediate use of the editor; the 
experienced user will find that Star-Edit has a . 
complete set of text manipulation commands 
(nearly one hundred). 


Requires: 32K CP/M system with 
cursor-addressable terminal 

Star-Edit: 5225.00 cpm formats: В" soft sectored, 5” Northstar, 

Manual only:$ 10.00 „Ёз чш Уы 1, Vector MZ, Supertrain 

All orders and general information: 

SUPERSOFT ASSOCIATES 

Р.О. BOX 1628 

CHAMPAIGN, IL 61820 

(217)-359-2112 

Technical Hot Line: (217)-359-2691 

(answered only when technician is 

available} 


Supersoft 


First in Software Technology 


U.K. and Europe: 

DIGITAL DEVICES 

134 LONDON ROAD 
SOUTHBOROUGH KENT 
TUNBRIDGE WELLS 

TN4 OPL 

ENGLAND Telex: 95582 
Tel.: Tunbridge Wells (0892) 37977/9 
Japan: 

ASR CORPORATION INTERNATIONAL 
1-2-8, SHIBA-DAIMON 

TOKYO 105 

JAPAN 


Tel.: (03)-437-3901 Telex: 242-3296 


Listing 3 continued: 


1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 


КЕМ 
КЕМ 


КЕМ 
КЕМ 


КЕМ 


КЕМ 
КЕМ 
КЕМ 


КЕМ 


КЕМ 


EO = CALL (А0,"ҒЕМ,5ЕТІ") 

ТЕ Е0 <> 0 ТНЕМ 1310 

** Retrieve date order was received ** 

** Variable Dl receives the date ** 

ЕО = CALL (A0,"GFM,SETl,RECVD") 
** Following statement assumes that DO and Dl are 
** Julian dates ** 

IF DO-Dl <= 60 THEN 1280 


** Order is over 60 days old -- check next order ** 
EQ = CALL (А0,"ЕММ,5ЕТІ") 
GOTO 1150 


** Customer has placed order within last 60 days ** 
** Print customer's name ** 

** Variable C$ receives the customer name ** 
ЕО = CALL (A0,"GFM,CUSTNAME , CNAME") 

PRINT С5 

** Process next customer ** 

EQ = CALL (A0,"FNM,CUSTNAME") 

IF Е0 = 0 THEN 1130 
** All customers processed ** 

E0 = CALL (АО, "СІОЅЕ") 

STOP 


Listing 4: A BASIC program segment that determines which parts the Nibble Computer Store needs to reorder, The listing assumes 
that an MDBS.DMS data base has been opened and that data blocks have been defined. 


1000 REM ** MDBS.DMS addresses ** 


l010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 


REM 


REM 


REM 


REM 
REM 


REM 
REM 


REM 
REM 


REM 
REM 


A0 = 32768 
Al = AO + 3 
** Data Block Definitions ** 


E0 = CALL (Al,"DEFINE,SHIPPED", [D2) ,1) 
EO = CALL (Al,"DEFINE,QORDERED", [N1) ,1) 
EO = CALL (А1, "DEFINE,ONHAND", [01),1) 
EO = CALL (Al,"DEFINE,REORDER", [Q2) ,1) 
EO = CALL (Al,"DEFINE,PNUMBER", [P0) ,1) 
EO = CALL (Al,"DEFINE,PNAME",([P$),1) 


** Generate the list in part-number order ** 
EO = CALL (A0,"FFM,PARTNUM") 
** Initialize to sum the quantity ordered ** 
N=0 

E0 = CALL (А0,"50М,5ЕТ4,РАВТМОМ") 

Е0 CALL (А0,"ЕЕМ,5ЕТ4") 
** This part may not have any orders outstanding ** 
** Tf this is the case, EO will be set non-zero ** 

IF EO <> 0 THEN 1400 
** Locate the order corresponding to this quantity ** 
** Tgnore the order if it has been filled ** 

E0 = CALL (А0,"5ММ,5ЕТ2,5ЕТ4") 

** Tf a non-zero shipping date is present, the order 
** has been filled (Shipping date is returned in D2) ** 
EO = CALL (AO,"GFO,SET2,SHIPPED") 

IF D2 <> 0 THEN 1310 

** Order is pending -- Sum the quantity ordered ** 
** Variable МІ receives the quantity ordered ** 

EQ = CALL (A0,"GFM,SET4,QORDERED") 
N =N + N1 


Listing 4 continued on page 118 
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The Super&olt "C" compila 
supponas тоат o! vorsion 7 Unix 
standard “C”. Several special and 
widely desired features are 
supported. including 


Macro expansions via (he 
Жігіт statement 

includa Niles using the sno: 
luda statement 

ліпе assembiy code i» 
Supported with the ват and 
Vendasm 

Тһе object code may һа 
AOMed, 

Programs may be Ойбой tor 
any locallon, 

Completely dynamic memory 
allocation is supported, both 
by (he compller aad in user 
programs. (That is, the 
functions 'alloc' and ‘tree’ aro 
provided wilh tha compiler.) 


SuparBott "C" is a wo pass 
compiler. The first pass of tha 


compiler produces an intermediate 


Code (U-code, for Universal coda) 
Paus (wo contains both ma 
vanslator and ihe optimizer. Tha 


iniermediale code ls optimized and 


assembly code is Gutput tà (11е. 


The optimizer typically rasulta (п 
40% code reduction. This means 
thal compiled abjecit codo will run 
nearly às fas! as That which was 
written in assembler 

Ап important! feature a! the compiler 
ia Nat aseambly code is produced 
This means thal “hard 
optimization” of critica) sections (в 
рова ble. Also, the milina coder 
allows easy insertion of assembly 
language routines 


With ihe compiler comes thn 
complete source code Io the NÖ 
libraries, These libraries ara equal To 
ог better than any thal exist tor the 
В080!280 computer system 
Functions inaluded 


open  cloae read  wirilg 
seek теі! горел сгеато 
рис gete flush 


The Seek command Gupports 
übsolyte, relative from front, and 
f@lalive from апте of file. Fopen 
includes tcreal. Also included wilh 
tha compiler are numerous sampla 
programs and a complete library of 
useful tunctions 

0 


for CP/M 


Compile time options inelude sting 
fila, console output, зұптан 
oheoking and others 


Requires: 48K CPIM, (more rebommendad| 


С” compilar $200.00 
Manual only: $ 20.00 
2В000 cross.complle: $500.00 


(CP/M to ZBOOU code, requires 28000 
ansembie) 

source code far 

In-neuse usa only. 15,000.00 
САМ Forman HU gol) pired 3 NO 

neta, 87 Miceli Мм 41 Vet M 
Suvertram OMAD Арр i + 


Ан Orders and General 
lAformuation 

SUPERSOFT ASSOCIATES 
PO BOX 1078 
CHAMPAIGN, IL 61820 


(2T) 359-2112 


Тәсһеісді "Mol Lina (917) 
Foy. zd 

(0G AHETBO Oly when (echinician 
A agilang 


“CP/M registered trademark Digital Research 
"Unix registered trademark Bell Laboratories 


-SuperSoft 


First in Software Technology 


Listing 4 continued: 


1300 REM ** Process the next order for this part ** 
EO = CALL (А0,"ЕММ,5ЕТ4") 
IF EO <> O THEN 1210 


1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 
1490 
1500 
1510 
1520 


REM 
REM 
REM 
REM 
REM 
REM 
REM 


REM 
REM 


REM 


ЖЖ 
kk 
* 
ЖҰ 
ax 
ЖЖ 
ЖЖ 


Pending order quantities 
Check to see if quantity 
ordered is less than the 


Variable Ql receives the 
Variable Q2 receives the 


have been determined ** 
on hand less quantity 
reorder point 


quantity on hand ** 
reorder point ** 


EO = CALL (A0,"GFM,PARTNUM,ONHAND") 

Ей = CALL (A0,"GFM,PARTNUM, REORDER") 

IF 01-М > 02 THEN 1490 

** Part needs to be reordered ** 

** Retrieve part name (P$) and part number (РО) ** 
ЕО = CALL (A0,"GFM,PARTNUM, PNUMBER") 

Ей = CALL (A0,"GFM,PARTNUM,PNAME") 

PRINT "REORDER PART£$",PO,PS 

** Process next part ** 

E0 = CALL (А0,"ЕММ,РАЕТМОМ") 


IF EO 


0 THEN 1130 


ЕО = CALL (A0, CLOSE") 


STOP 


Listing 5: А BASIC program segment that produces a report on overdue orders placed at the Nibble Computer Store. The listing 
assumes that an MDBS.DMS data base has been opened and that data blocks have been defined. 


1000 REM ** MDBS.DMS addresses ** 


1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 


КЕМ 


КЕМ 
КЕМ 


КЕМ 
КЕМ 
КЕМ 
КЕМ 
КЕМ 


КЕМ 


А0 - 32768 


Al = AO + 3 
** Data Block Definitions ** 


H Hn n w w u un 


CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 


** Find an 
** than two days ** 

EQ = CALL (AO0,"FFM,ORDERS") 

IF EO <> 0 THEN 1560 

EQ = CALL (A0,"GFM,ORDERS , SHIPPED") 

** Ignore orders which have already been shipped ** 
IF D2 <> 0 THEN 1530 

** Check to see if this order is over two days old ** 
E0 = CALL (A0,"GFM,ORDERS ,RECVD") 


IF DO-Dl <= 


** An 


** Print customer name, 


'oid' 


(Al,"DEFINE,SHIPPED", [D1) ,1) 

(А1, "DEFINE,RECVD", [D2) ,1) 

(Al, "DEFINE ,ONUMBER", [O1),1) 

(Al, "DEFINE ,CNAME", [CS$) ,1) 

(Al, "DEFINE ,CNUMBER", [C0) ,1) 

(Al, "DEFINE ,QORDERED", [Q1) ,1) 

(Al, "DEFINE ,ONHAND", [Nl) ,1) 

(Al, "DEFINE , PNUMBER", [PO) ,1) 

(Al, "DEFINE,SNAME",[S$) ,1) 

order which has been outstanding for more 


2 THEN 1530 
order has been found ** 
customer number and order number 


** Variable Ol receives the order number ** 
EQ = CALL (A0,"GFM,ORDERS , ONUMBER") 
** Locate customer data -- number (C0) and name (C$) 


ЕО = CALL (A0,"SMM,SET1,ORDERS") 


118 November 1981 © BYTE Publications Inc 


Listing 5 continued on page 120 


Circle 354 on Inquiry card, === 


bw ть thvi Ws 


аш T 


Our popular space game, 
Asteroids in Space, is now 
Meteoroids in Space, with 
hyperspace, autobrake, and Я 
autofire. This exciting arcade 
game can be played with or 
without game paddles. 


Diskette $19.95 This best-selling 170 page 


technical manual tells you 
everything you wantto know 
about Apple's Disk Operating 


our first name is Quality 


Beginners and experts both 
enjoy this Othello* playing 
game that outplays Hayden's 
Reversal. Yet QS Reversi has 
features that Reversal doesn't 
have and costs less. Diskette 
$29.95. 


System. Book $19.95. 


LINKER 

Links and reiocates assembled machine 
language programs. Works with any 
assembler. Diskette $49.95. 


CROSS-REF 

Prints out a cross-reference of the variables in 
your Applesoft program. Options include 
changing the name of a variable. Cross-Ref 
resides passively in memory with your Applesoft 
program. Cassette $22.95. Diskette $24.95. 


BABBLE 

This amazing and amusing program will 
entertain you by twisting your stories around in 
a most delightful way. Babble also works with 
music and sound. It's a language all its own! 
Cassette $19.95. Diskette $24.95. 


BATTLESHIP COMMANDER 

A superb version of the traditional battleship 
strategy game. Cartoons and sound effects 
help make this game fun for everyone. Cassette 
$14.95. Diskette $19.95. 


| products are for the Apple Computer. 
60 Reseda Blvd., Suite 105, Reseda, CA 91335 
13) 344-6599 


FASTGAMMON 

Known for outstanding graphics and speed of 
play, this popular program is the standard to 
which other computer backgammon games are 
compared. Cassette $19.95. Diskette $24.95. 


FRACAS 

A fantastic adventure game like no other. Up to 
eight players can journey in the land of Faroph 
at the same time, searching for hidden treasure 
and fending off monsters. Cassette $19.95. 
Diskette $24.95. 


BENEATH APPLE MANOR 
The original dungeon game for the Apple 
computer is still one of the best. Descend into a 
dangerous maze of underground corridors, See 
if you can find the Golden Apple. Cassette 

* $14.95. Diskette $19.95. 


ASTROAPPLE 

Your computer becomes your astrologer, 
generating horoscopes and forecasts based on 
the computed positions of the heavenly bodies. 
Cassette $14.95. Diskette $19.95. 


“Othello is a trademark of Gabriel Industries. 


ASK FOR QUALITY SOFTWARE products at your favorite computer store. If necessary 
you may order directly from us. MasterCard and Visa cardholders may place orders by 
calling us at (213) 344-6599. Or mail your check or bankcard number to the address 
above. California residents add 6% sales tax. Shipping Charges: Within North America 
orders must include $1.50 for shipping and handling. Outside North America the 
charge for airmail shipping and handling is $5.00. Pay in U.S. currency. 


QUALITY SOFTWARE 


Listing 5 continued: 


1290 EQ = CALL (AO,"GFM,SET1,CNAME") 

1300 ЕО = CALL (A0,"GFM,SET1,CNUMBER") 

1310 PRINT "****k*" CO cs," ORDER ",01 

1320 REM ** Determine which part(s) are holding up this order ** 
1330 REM ** 

1340 REM ** Find parts with order quantity (Q1) which exceeds ** 
1350 REM ** the inventory quantity (М1) for that part ** 

1360 EQ = CALL (A0,"“SOM,SET2,ORDERS") 

1370 EQ = CALL (A0,"FFM,SET2") 

1380 IF EO <> 0 THEN 1530 

1390 EQ = CALL (A0,"GFM,SET2,QORDERED") 

1400 Е0 = CALL (AQ,"SMM,SET4,SET2") 

1410 Ей = CALL (A0,“GFO,SET4,ONHAND") 

1420 IF М1 >= 01 THEN 1500 

1430 REM ** Offending part found ** 

1440 REM ** Print part number (PQ) and supplier name (5$) 

1450 ЕО = CALL (A0,"GFO,SET4, PNUMBER") 

1460 EO = CALL (AO,"SMO,SET3,SET4") 

1470 EQ = CALL (A0,"GFO,SET3,SNAME"} 

1480 PRINT " PART#",P0," SUPPLIER ",SS 

1490 REM ** Check next part on order (it may be overdue also) ** 
1500 EO = CALL (A0,"FNM,SET2") 

1510 IF EO = 0 THEN 1390 

1520 REM ** Process next order %% 

1530 EQ = CALL (AQ,"FNM,ORDERS") 

1540 IF EO = 0 THEN 1170 

1550 ЕО = CALL (A0,"CLOSE") 

1560 STOP 


Text continued from page 108: 
where CRS means create a record occurrence and store 


data into it. This call will take the data located in the 
variables М, D$, Р, О, and К, and store them in the data 
base. Retrieving data from the data base is carried out in 
a similar way. А BASIC variable may be used in several 
defined data blocks. 

To open a data base using MDBS.DMS, the user can 
give the sequence shown in listing 2. Here, the user's 
name and password (read in without echoing to the con- 
sole) are first entered, a call to the OPEN routine of the 
DMS is issued, and an error check is made. (In listing 2, 
the brackets are used to pass addresses of variables and 


the right bracket has been translated to a right paren- 
thesis by North Star BASIC.) 

Listings 3, 4, and 5 are sample programs for producing 
the reports discussed earlier. Each of the sample program 
segments assumes that the data base has been opened and 
that data blocks have been defined. 

The program in listing 3 generates a list of customers 
(sorted by name) who have placed an order in the last 
sixty days. In line 1100, the first member of set CUST- 
NAME (which corresponds to the customer with the lex- 
icographically first name) is located. The error response 
EO is checked for the improbable case of no customers in 


ABSOLUTELY THE LOWEST PRICES 


EPSON PRINTERS & LOBO 


WE SELL THE ENTIRE 
LINE OF EPSON PRINTERS 
AND ACCESSORIES; INCLUDING 


MX80 
МХВОҒТ 
МХІОО 


QUALITY AT A PRICE 
YOU CAN AFFORD! 


COMPUTERWORLD INTERNATIONAL,INC. 
SUITE 133,P.0.BOX 61,WHEATRIDGE, 
COLORADO,U.S.A. 80034-0008 | 
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DRIVES 


LOBO MANUFACTURE А tor A *Miniflo Өт еді, controller те 
ре С Drive for Apple $389 


COMPREHENSIVE RANGE OF 
Dual b° Double Еден, 

DISK DRIVES AND ACCESSORIES Double Density Drive for 

FOR THE APPLE,TRS-80 AND Арріе,212 xt DOS 33, 


Mayan UNITS INCLUDING: 
SMP 6 0MB HARD DISKS 
drives 
{MVEA ATION; AL 


WITH FLOPPY BACK-UP. 
CALL US TODAY FOR OUR RIDICULOUSLY 


$2299 


All LOBO DRIVES products have a one 
year, 100% parts and labor warranty. 


LOW PRICES ON EPSON AND LOBO PRODUCTS 


(5052425-441 I 


MAIL ORDER ONLY | 


Circle 103 on inquiry card. 


“This year, іт taking 2000 
people sailing. | wouldnt trust the 


travel arrangements to anything less 
than Scotch Brand Diskettes: 


1 Eben Whitcomb, Owner- 
- Operator, Dirigo Cruise 
І Company, Clinton, СТ 


Eben Whitcomb runs the largest 

| windjammer cruise business using 
American flag ships. He uses 
Scotch diskettes to keep track of 
thousands of names, bookings, 
sailing times, manifests and general 
ledger. While his computer saves 
time and repetition, Scotch diskettes 

_ assure him that vital information 

will be there when he needs it. 


| Dependable Scotch media can 

| work just as hard for you. Each 
Scotch diskette is tested before it 
leaves our factory, and guaranteed 
error-free. So you can expect it to 
perform exactly right. 


Scotch 8" and 5%” diskettes are 
compatible with computer/diskette 
| systems like TRS-80, Apple, PET, 
Wang and many others. Get them 
| from your local 3M distributor. For 
the one nearest you, call toll-free: 
800/328-1300. (In Minnesota, call 
77 collect: 612/736-9625.) Ask for the 
» Data Recording Products Division. 
In Canada, contact 3M Canada, 
Inc., Ontario. 


4 


If it's worth remembering, 
| its worth Scotch 
Data Recording Products. 


3M Hears You... 


Circle 409 on inquiry card. 


the data base. Statements 1130 and 1140 locate the set of 
orders on file for the customer. The data is checked and, 
if the date of an order is within sixty days of the current 
date, the customer name is printed (statements 1280 and 
1290), Statement 1310 accesses the next customer and, if 
we haven't reached the last customer (EO is set nonzero 
when the FNM command detects end of set), the process 
is repeated. 

А program that determines the parts that need to be re- 
ordered is shown in listing 4. A part is a candidate for re- 
ordering if the quantity in inventory less the quantity re- 
quired for unfilled orders is less than some reorder point, 
The reorder point varies from part to part and is stored in 
the data base (as item REORDER in record PART). 

Statement 1110 locates the first part to be processed 
(parts are processed in part-number order). The logic in 
statements 1180 through 1320 accesses the quantity 
ordered of the part (via SET4) for each unfilled order in 
the system, The inventory quantity (ONHAND) is ob- 
tained from the data base and the quantity on order for 
the part is used to calculate the adjusted inventory level 
(Q1-N). If this quantity is less than or equal to the reorder 
point (02), the number and name of the part are printed 
by statements 1450 through 1470. This process is 
repeated for all parts, 

Finally, a program that produces a report on overdue 
orders is shown in listing 5, All orders in the system are 
accessed through the set named ORDERS (statements 
1150 through 1160). Any order that has been shipped (in- 
dicated by a nonzero shipping date) is excluded from the 
report. In line 1220, the date the order was received (D1) 
is subtracted from the current date, and if the difference is 
less than three days, the order is not overdue. If the order 
is overdue, the customer's name and number and the 
order number are printed. For each part in the order, the 
quantity ordered (01) is found via set SET2 and the 
quantity on hand (N1) is obtained via set SET4. If the 


quantity ordered is greater than the quantity on hand, the 
part number and the number of the part's supplier are 
printed. 


Leading data-processing experts think data-base man- 
agement systems will be the ultimate software tool of the 
1980s. The appeal of these systems is certain to grow as 
software costs become a greater and greater part of total 
computer costs. Data-base software can significantly 
reduce the costs of software development in several 
Ways: 


eThe DBMS relieves the programmer of the task of 
maintaining data files. 

eThe DBMS maintains an internal data directory, keep- 
ing descriptions of data and relationships among the 
data. . 

eThe DBMS lets the programmer access data іп a form 
appropriate to each program, rather than forcing the pro- 
grammer to write a program that fits the data. 

eThe data-base approach provides great flexibility and 
economy in altering the initial system to meet new needs. 
Since the programmer can restructure the data base, 
creating new files and new links to old files, the DBMS 
permits major system modifications with little effort and 
cost. Also, the programmer can generate new reports by 
simply adding a new program. Ш 


References 

1. Allen Ashley (395 Sierra Madre Villa, Pasadena СА, 
(213) 793-5748) has developed a patch to North Star BASIC that 
enables a machine-language call involving multiple parameters. 
Ashley's patch is available with his HDS (Hybrid Development 
System) package for North Star BASIC (which is part BASIC and 
part assembly language) or from Micro Data Base Systems with 
its North Star BASIC interface to MDBS.DMS. 

2. Haseman, W D and A B Whinston, introduction tc Data Manage- 
ment. Homewood IL: Richard D Irwin, 1977. 

3. Martin, J. Computer Data-Base Organization. Englewood Cliffs 
NJ: Prentice-Hall, 1975. 


®* CORVUS SYSTEMS 


HARD DISK SALE!! 


5 MEG ONLY $2595.00 


We are proud to announce great savings on the rellable Corvus Hard 


Disks for your computer, 


5 MEG 
$2595 (2 or More) 
$2625 (Quantity 1) 
$3750 List 


10 MEG 
$3695 (2 or More) 
43743 (Quantity 1) 


$5350 List 50 List 


20 MEG 
$4395 (2 or More) 
al 5 (Quantity 1) 


These prices include the complete system; hard disk, power supply, controller, interface 
card, 5’ cable, software to attach the hard disk to your operating system, and manual. In 


most cases the only tool needed to get up and running із a screwdriver. 


Full Factory Warranty (includes shipping one way) 
Extended To One Year 5350/5Мед $425/10Meg 
Extended To Two Years $1050/5Meg $1325/10Meg 


$550/20Meg 
$1710/20Meg 


| CANA Tu М к 40 €. 


IW AATNI] 


WHOLESALE DEPT. 
2831 N. Catherwood Street » Indianapolis, ІМ 462191096 
(317) 549-2916 
Ask about similar values on Superbrain and Superbrain/Corvus Systems. 
We are the largest stocking Corvus Dealer іп the Midwest. 


cashier's check, bank transfer, or money order please. 
C.O.D.'s add 5%. indiana residents add 4% 


Other Corvus Products: 50’ CABLE= 7100 е MIRROR BACKUP BOARD (records 
your data to or from a v.h.s. tape recorder) = 5790 е MULTIPLEXER (allows up to В 
computers to be attached to your corvus disk drive) = 5900 ө EXTRA INTERFACE 
CARDS = $220 e EPROM (lets а superbrain cold boot to the corvus) = 5150 


Avallable For Most Computers Including; trs80 ІЕЛІ, apple ЇЇ, superbrain, altos 1, 2,3, 4, 
alpha micro, north star, cromemco, vector graphics, zenith, and other 51006. 


Flease specify your computer type when ordering. 
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Special 32K 800 System 
800 w/32K, recorder, star 
raiders, joysticks 


Above w/48K 
810 Disk Drive.. .... S440 
825 Ргітег........... $575 
850 Interface......... $155 
410 Recorder........... $60 
830 Modem. 2... 140 
16K Метогу............ 575 
32K Метогу......... 5150 
DISK DRIVES 
Lobo 
Apple 1st Drive....... S490 
Apple 2nd Drive. .,... S410 
MODEMS 
Novation 
CAT 2222554 5140 
D-CAT............... 6155 
Apple Cat !........... 5349 
Auto Саї.............. 5235 
PRINTERS 
C. Itoh 
25CPS - Serial........ $1380 
25CPS - Parallel. ..... $1325 
40CPS - Serial........81825 
45CPS - Parallel. ..... 51710 
Datasouth 
DS 180.............. $1275 
Diablo 
630 RO 
w/Tractors......... 92295 
630 RO 
wo/Tractors........ $2100 
1640 RO 
w/Tractors.........$2485 
1640 KSR 
w/Tractors.........S2740 
1650 RO | 
w/Tractors......... $2985 
1650 KSR 
w/Tractors......... $2885 
Epson 
МХ-80.................. Call 
MX-BO Е/Т.............. Call 
МХ-100................. Call 
Fric. Feed Opt 
for МХ-80......... 2.950 
NEC 
РС-ВО2ЗА.............. Са! 
5510 RO 
w/Tractors......... $2550 
5520 KSR 
w/Tractors......... $2995 
Okidata 
Microline 80......... $330 
Microline 82-A....... $475 
Microline 83-А. ...... 5765 
Microline84  _......... Са!! 
Рарег Тїдег 
560G............ ...91060 
Texas Instruments 
вто Basic............81250 
810 Loaded.......... 51450 


COMPUTE 


COMPUTER WAREHOUSE 
CALL TOLL FREE 1-800-528-1054 


EPSON AMERICA, INC. 


OKIDATA 


VIDEO TERMINALS 
Adds 
Viewpoint.... ...... .. S8545 
Soroc 
ЮО. о текте» rri vdd Call 
IQ 130 , . Call 
[enc NND AE Call 
ТАО REM. cn Call 
Televideo 
с ИЕКТЕН 5575 
oh Oa е $694 
920 С.,:.......2-5:. 5744 
cope 5925 
zenith 
2-19........... 5769 
DISKETTS 
Scotch 
5%’ 0, 10, 16 Sector 
(Qty 100).......... $250 
8" 0, 32 Sector 
(Qty 100).......... $260 


=з 


COMPUTERS 
Altos 
ACS 8000-15.......... Call 
ACS 8000-2 w/CPM. ....Call 
Northstar 


Horizon ІІ 64K DD..... 52875 
Horizon Il 64K QD..... S3150 


Zenith 
2-89 48K w/CPM....., 52100 
MONITORS 
Panasonic 
9" B&W..........,... 6150 
Sanyo 
9" B&W.............. 5150 
12" Огееп........... 5240 
Zenith 
12° Green ..... ........ Call 
CALIFORNIA 
COMPUTER SYSTEMS 


64K Dynamic Memory. . $500 
16K Static Memory. .... 5255 
Floppy Disk Cont. .... $285 
Serial Asynch Board. ...S110 


Prices & availability subject lo change without notice Personal checks will delay shipping two weeks 


2222 E. Indian School Rd. е Phoenix, Arizona 85016 
Order Line: 1-800-528-1054 жан 


— 
WAREHOUSE Other Information: 602-954-6109 2] wee 


Store Hours: Tues.-Fri.10-5 MST Saturday 10-3 MST 


Prices reflect 3% cash discount. Product shipped in factory cartons with 
manufacturers warranty. Add 2%, a minimum of $5, for shipping and handling. 


BRAINS- MAINFRAMES 


SUPERBRAINS 


й ІШІ! i 


TARBELL’s Empire І, Il, & IIl have two 8" 
disk drives. The | is single sided, the Il is double 
sided, and the Empire Ill has one of the floppies 
replaced by an 8-Megabyte Hard Disk. FREE BUSI- 
NESS SOFTWARE EMP 1 54888 ONLY $3666 


CALIFORNIA COMPUTER 2200A 
$2195 ONLY $1795 280, 64K, 1/0, DMA Disk | 
controller + CP/M. 

Model 300-1A is the larger system: 2.4 Mb 8", 
280, 64K, and optional OASIS, CP/M, or MP/M op- 
erating system. LIST $5695 ONLY $4995 


MORROW DESIGNS Decision 1 
features UNIX plus CP/M. Multi user & Multi pro- 


SUPERBRAIN QD 64K 7-89 48K | 
LIM әне өту бн List $2895 only 52139 


NORTH STARS ADVANTAGE 


MINICOMPUTER 


PERFORMANCE | cessing, 4 to 6 Mhz 280, and optional Floating 
GREEN PHOSPHOR Point Processor, or Hard Disk 26Mb. А very 
GRAPHICS + CPIM powerful system at а saving. | 
LIST $3999 LIST $1725 ONLY $1380. 

ONLY $2999 


GODBOUT COMPUPRO Big 8: 
6MHz 280, DMA Disk Controller, 32K fast static 
RAM, Interfacer 1 1/0 board, + CP/M. LIST $1995 
ONLY $1595 

Super Sixteen 8085/8088 Is the fastest combo 
8-16 CPU. LIST $3495 ONLY $2795 


SYSTEMS GROUP System 2812 
runs CP/M or OASIS. Supports single user & multi- 


p MONITOR GREEN PHOSPHOR $129 


TERMINALS Z-19 $725 
INTERTUBE Il only $725 


MX70 GRAPHICS 394 


MX80 FT 598 user & тиіїі task. Up to 5 megabytes with 8" 
МХ-80 494 drives optional 10-megabyte hard disk. 
F MX-100 749 LIST $5035 ONLY $3994 
aate sual FT ЕН SSM has introduced the Genesys Computer. 
DIP-81 ^95 It features a constant voltage transformer. It 
DIP-84 FT GRAPHICS 595 comes in several configurations: 12-slot, 22-slot, 
STARWRITERLETTER QUAL FT 1824 5" to 8" floppy to Winchester. It's new, so glve us 
MALIBU 200 DUAL MODE 2577 a call. 
QANTEX WIBUFFER 1195 


SEATTLE'S 16 bit COMPUTER is here! 8 MHz 


400 LIST 399 ONLY 340 8086 CPU the fastest S-100 computer! 128K Static 
ATARI 800 1080 799 RAM, DD Disk Controller, 22-slot Main Frame, 
WONDERFUL GAMES-EDUCATION 86-DOS BASIC-86. #2 128K LIST $4185 
RCA-COSMAC VP-711 199 ONLY $3349 #1 As above but 64K 


GAMES-BASIC-PROGRAMS-MUSIC LIST 63190 ONLY $2649 


GUIDED SATELLITE TO SATURN 


WE SELL GOOD HARDWARE sq 


Uate WE SELL GOOD SOFTWARE 


American Computers 


919-889-4577 KIVETT DR. JAMESTOWN М.С. 27282 919-883-1105 


" CP/M Is a registered trademark of Digital Research, Inc. | | 
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LOWEST PRICE - BEST QUALITY 


NORTH STAR | InterSystems 


North Star Horizon 2 ITHACA INTERSYSTEMS 2A 
2-5% Disk Drives 

32K Double Den — | == 2.80А CPU 4 MHz 
Factory assem. & tested әй tale RAM 
Factory guaranteed | ы 

List $3695 V #/O—with Interrupts 


FDCII Disk Controller 
20 slot motherboard 


LIST 93795 ONLY $2839 


» 92625 


POWERFUL NORTH STAR BASIC FREE 


SUPERB FOR BUSINESS & SCIENCE PASCAL/Z + THE FASTEST PASCAL $375 
LIST ONLY 
FACTORY ASSEMBLED & TESTED LIST ONLY | PASCAL SYSTEM 128K 2 DRIVES $7295 SAVE 
HORIZON-2-64K-DOUBLE DEN $4195 $2875 | CACHE BIOS SYSTEM 128K2 DRIVES $6995 САШ. 
HORIZON-2-32K-QUAD DENSITY $3995 $2799 | CP/M SYSTEM 64K 2 DRIVES 90 SAVE 
HORIZON-S-BAICDUAD $4405 $3150 | DPS-1 MAINFRAME WITH 280А $1795 CALL 
Z80 MACRO ASSEMBLER $125 SAVE 
HORIZON-1-64K-Q-HD5 $6695 $4685 
` SPELL—PERFECT SPELLING $295 САШ 
HORIZON RAM ASSM 48K = $679 64K = $879 | | 
COMPARE—UTILITY SOFTWARE 6295 SAVE 
HORIZON DISK DRIVE SALE SAVE лб [| эленер. ТЕХТ EDITOR Eds GALL 
MORROW HARD DISK 26МЬ $4495 $3395 rs 
NORTH STAR HARD DISK 18 Mb 55375 $3923 T 
NORTH STAR TIME SHARING MULTI-USER CALL M О P [> OW e D | S K 
ZBASIC 2 TO 5 TIMES FASTER! $350 
SECRETARY WORD PROCESSOR $99 DISCUS 2D + CP/M* 600K ONLY $869 
WORDSTAR WORD PROCESSOR $318 DISCUS 2 + 2 + CP/M* 1.2 MEGA B. $1099 
FLOATING POINT BOARD $399 $319 ADD DRIVES 2D = $599 2 + 2 = $795 
OASIS MULTI-USER SOFTWARE SAVE CALL DISCUS 2D-DUAL + CP/M? ONLY $1450 
CP/M FOR N* Extra features $230 $220 | FREE MICROSOFT BASIC FROM MORROW WITH 
MICRO MIKE SOFTWARE SAVE CALL DISCUS SYSTEM OR HARD DISK 
MICRO DISK SYSTEM DD $899 $799 | 
UCSD PASCAL 11.0 $199 $159 
EXTRA PRECISION BASIC $50 MORROW HARD DISK 
NORTHWORD $399 $299 ; 
MAILMANAGER $299 $224 26,000,000 BYTES!! | 
INFOMANAGER $499 $374 | | LIST $4495 ONLY 53395 
GENERAL LEDGER 5999 5749 — | CPIM IS INCLUDED! 
ACCOUNTS RECEIVABLE $599 $449 " | 
ACCOUNTS PAYABLE $599 $449 
INVENTORY $999 $749 | 2 QUME 2 SIDED DATATRAK 8 DRIVES 
ORDER ENTRY $999 $749 | IN DUAL CABINET $1640 
SYSTEMS MEMORY 84K AKT 5548 CORVUS HARD DISK SAVE ECOSOFT FULL ACCOUNTING 355 Which Computers are BEST? FREE 
SYSTEMS MEMORY 64K BANK 684 SSM VIDEO BAD VB3 4Mhz 412 CAT NOVATION MODEM 188 INSURED SHIPPING AT LOW RATES 
MICROANGELO 885 SPECTRUM COLOR UNKIT 269 MEMORY MERCHANT 16K 174 CALL FOR LATEST PRICES, DETAILS 
ITHACA MEMORY 846 ВП 64K 845 EZ-CODER English to BASIC 71 WICAT 68000 16-BIT CALL МЕ BEAT ADVERTISED PRICES 


EXPERT ADVICE 


FACTORY GUARANTEES square 
American Computers 


919-889-4577 KIVETT DR. JAMESTOWN N.C. 27282 919-883-1105 
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Hardware Review 


The Exatron Stringy Floppy 
Data-Storage System 


Keith Carlson 
43 McDill Rd 
Bedford MA 01730 


More powerful than an 8-inch Winchester? Not likely. 
Faster than a speeding floppy? Sometimes. Able to read 
huge data bases in fleeting seconds? Impossible! 

Ехаітоп 5 Stringy Floppy data-storage system may not 
compare with Superman, but from the minute I plugged 
my new Stringy Floppy drive into my Radio Shack 
TRS-80 Model I Level II computer, I was convinced it 
was super. It appears to be a convenient and economical 
way to equip a TRS-80 Model I with most of the speed 
and convenience of a disk drive at less than half the price. 
There are some problems with it, but they are minor 
compared to problems of audio-cassette storage. 


Why Digital Cassette? 

Exatron was the first company to apply the concept of 
a completely digital cassette-tape data-storage system to 
microcomputers in a practical way. Audio cassettes are 
simply not designed for digital recording. They are made 
to accommodate a limited analog frequency range: those 


Photo 1: The Exatron Stringy Floppy digital cassette-tape drive. 
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frequencies audible to the human ear (sometimes less, de- 
pending on the quality of the tape). Also, the tape moves 
comparatively slowly past the write/read (record/play- 
back) head. Finally, you have to rewind the tape to read 
what has been written or to write something else. 

In contrast, the Exatron digital cassettes, or wafers, are 
designed for digital recording. The tape is about И, inch 
wide, and it is a closed loop moving in a single direction. 
It works in a manner similar to that of an eight-track 
audio tape cartridge. The tape is pulled out of the middle 
of the single reel and is wound up around the outside. No 
rewinding is necessary because the tape forms one big 
loop. The tape runs past the read/write head fast enough 
to transfer data at 7200 bps (bits per second). The wafers 
are about the height and width of a business card and 
about % inch thick. 


Stringy Floppy Characteristics 

The basic control software for the Exatron Stringy 
Floppy system is stored in ROM (read-only memory) 
located inside the drive, making the system easy to use. 
The addressing of the ROM fits cleverly into an 
otherwise-unused gap in the TRS-80's memory-address 
space. The control software uses 4 bytes of read/write 
user memory. All you have to do to activate the control 
software is type "SYSTEM" to the Level II BASIC inter- 
preter and then type "/12345", There are three ROM- 
based commands available: LOAD, (& SAVE, and 
(NEW. 

To load a BASIC program from the wafer, you simply 
type “@LOADn” (where n is a file number from 1 to 99), 
and within a few seconds the program will have been 
loaded into user memory. To store a BASIC program on 
the wafer, you type “(05 АУЕн”. The system verifies that 
the program has been stored correctly, so this takes a lit- 
tle longer. To load and store machine-language pro- 
grams, you use the same commands, adding arguments 
(in decimal radix) to specify the load-starting address, the 
length of the program, and the program's entry point. In 
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ETWEEN ATARI COMPUTERS AND AL 
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3.7 million reasons why the 

ATARI Personal Computer 

is something to see. 

The display screen used with our computers 
is composed of 192 horizontal lines, each 
containing 320 dots. Delivering color and lu- 
minosity instructions to each dot for a sec- 
ond requires 3.7 million cycles...a lot of 
work for the normal 6502 processor. 

That's why the ATARI computer has 
equipped its 6502 with its own electronic as- 
sistant. It's called ANTIC, and it handles all 
the display work, leaving the 6502 free to 
handle the rest. What this means to you is 


uncompromisingly spectacular display capa- | 
bilities without loss of computer power need- mem 


ed to carry out the demands 
of your program. 

hat's a quality you just don't find in ordi- 
nary personal computers. And it's one of 
the reasons some computer experts say 
that ATARI computers are so far ahead 
of their time. 


There's more...which is what 
you'd expect from ATARI. 
Language. The ATARI Personal 
Computer uses several program- 
ming languages to give the user 
maximum control of its extraordi- 
nary capabilities. PILOT, Microsoft 
BASIC * and ATARI BASIC are 


understood and Срат by the 
О 


ATARI computer. You'll also 
find our Assembler Editor car- 
tridge indispensable for 


Computers for people. 


(01981 Atari, Inc. 


machine language programming. 

Sound. An ATARI computer has four sound 
generators, or voices, activated by a sepa- 
rate microchip. This leaves the principal mi- 
croprocessor chips free to perform other 
tasks. And you can take full advantage of 
this capability which is designed 

for easy programming. 

Change. ATARI Personal Computers have 
been designed to make change and expan- 
sion easy. The ATARI computer has a modu- 
lar opérating system* that can be easily 
replaced as new technology develops. If you 
need it, memory expansion requires no more 
than inserting additional RAM modules* 

And the ATARI ROM cartridge system also 


| makes it easy to change languages. In short, 


your ATARI computer won't be obsoleted by 
future developments...because it already 
incorporates the futuro. 

Sharing. To learn more about the amaz- 
ing capabilities of ATARI computers, visit 
your local computer store for a demon- 
stration. Or send for our Technical Us- 

er's Notes, intended for the serious 
programmer. They are only $27 and 
contain a lot more information about 

our computers' special capabilities 

than most companies could tell. 

See your ATARI dealer, or send 

$30 ($27 plus $3 postage and 

handling), payable to ATARI, to 

Technical User's Notes, c/o 

ATARI Customer Service, 1340 

Bordeaux Avenue, Sunnyvale, 

CA. 94086. 


«АТАН! 800% computer only. 


M 


С» А Warner Communications Company 


addition, if you use “@LOADn" from inside a BASIC 
program, it will chain program files while saving 
variables. 

The @NEW command certifies a wafer for use. When 
you type “@NEW"”, the system writes a test pattern on 
the wafer, verifies it, and then displays the amount of 
storage space available on the wafer. 

Storing data is just a little more complicated. A data- 
I/O (input/output) program that must be loaded into 
user memory is provided on a wafer. It takes up about 
1K bytes of memory. When loaded, it provides five 
more commands: @OPEN, @INPUT, @PRINT, 
@CLOSE, and @CLEAR. The uses of the first four are 
similar to corresponding commands in disk-based sys- 
tems, and detailed explanations are included in the 
manual. The command @CLEAR is used for aborting 
open files and setting up 1/O buffer space when you have 
more than one drive. 

The system is not without some minor problems. First, 
no matter how well a tape-based system works, it is still a 
sequential-access system. That is, it may have to read all 
the files preceding the file you wish to access. (Since the 
Exatron drives are comparatively fast, this is less ir- 
ritating than it sounds.) 

Furthermore, the method of storage allocation leads to 
some interesting problems. If you read a program from a 
wafer, modify the code so it is longer, and then rewrite it 
onto the same wafer, the longer program will destroy the 
header of the file behind it. I have made it a policy (after 
losing several hours’ worth of work) always to use a 
"scratch" wafer until I am absolutely satisfied there are 
no more changes to be made to a program. Another way 
to avoid this problem is to write the modified program as 
the last file on a wafer. 

A second problem (one familiar to users of audio 
cassettes) is that there is no directory on a wafer of the 
files it contains. I use 3 by 5 file cards cut down to the size 


of a wafer to manually record the wafer’s contents. I 
write the file names on the card and always keep that 
card with the wafer. 

The last problem involves those 4 little bytes of user 
memory that the operating system uses, You won't be 
able to use every byte of memory in a 16 K-byte system. 1 
was dismayed, at first, to find that I couldn't load some 
large programs from the Stringy Floppy. (Fortunately for 
devotees of games like the Scott Adams Adventures, a 
special loading routine has been developed for use with 
Adventure International products.) Of course, the 4 
bytes are missed less by owners of 32 or 48 K-byte 
systems. 

The 4 bytes will be relocated just below any area at the 
top of memory reserved for machine-language programs. 
If you don't reserve memory for machine-language pro- 
grams, the 4 bytes will reside at the top of memory. If 
you have a machine-language program that attempts to 
load over these 4 addresses, either it won't load at all or it 
won't run correctly. 

One way of increasing the data-transfer rate of the 
TRS-80 version of the Exatron Stringy Floppy system is 
by speeding up the 280 microprocessor within the 
TRS-80. Exatron sells a speed-up kit that roughly doubles 
the processor's clock rate and the Stringy Floppy's data- 
transfer rate. Unfortunately, wafers recorded at the 
higher rate can be read only by a TRS-80 that has been 
speeded up. 


Manufacturer's Support 

I am impressed Бу the documentation and support pro- 
vided for the Exatron Stringy Floppy. First, enough infor- 
mation about the operating system is provided in the 
user's manual to make assembly-language programming 
of wafer-I/O operations simple. Entry points іо ROM 
routines for the various primitive functions (read block, 
write block, write file header, verify block, etc) and an 


PROTECT YOUR HARDWARE 
FROM THE UNEXPECTED. 


Not to mention the unavoidable pollutants in the air. 


DISASTER INSURAN 


Performance robbing dust, grime, spit abe Static electricity. 
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Cover Craft Dust Covers ДУ, Es J thi 
your computer equipment ate 
Perhaps that's why more pe ole! | 
rely on Caver Crati ЫШ 

Visit your local dealer ( 


vers: т most terminals, disks, printers, modems, atc. te 


$8.95-$15.95 


Shipping extra. 
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SuperCalc and the Answer Key. 


Answers. As a decision maker 
that's what you're after when 
you use an "electronic work- 
sheet" to analyze problerns in 
management, finance, marketing, 
sales, and engineering. However, 
a lot of time and energy can be 
spent just trying to figure out 
how your program works. 
That's why we've invented The 
SuperCalc’ Answer Key. 


As anew SuperCalc user you 

want answers on program oper- 
ation fast...as your questions 
TSuperCalc and The Answer Key are trademarks al Sorem 


Corparation 
"CP/Mis a trademark ol Digital Research 


arise. As an experienced user 
you want a complete description 
of all your options at your 
fingertips. 


From formatting printed reports 
to merging sheets, the SuperCalc 
Answer Key gently guides you 
every step of the way. And 
included with the SuperCalc 
Software Package is a compre- 
hensive tutorial and reference 
guide which introduces you to 
the full power of the electronic 
spreadsheet. 


The SuperCalc Answer Key. 
Invented so you can move on 
to answering the questions that 
really count. 


SuperCalc is available now for 
your CP/M* computer. Contact 
us today for the name and 
address of your local dealer. 


SuperCalc 


405 Aldo Avenue Santa т Edad 95050 
(408) 727-7634 


At a Glance 


Name 
Exatron Stringy Floppy 


Apple Il, 6% by 5% by 3% 
inches; (15.8 by 14.9 

by 8.5 cm) 

Use 

High-speed mass storage on 
digital cassette 


Features 

TRS-80 Model 1: on-board 
ROM-based operating sys- 
tem, 7200 bps data-transfer 
rate, LED indicators, auto- 
matic keyboard debounce; 
Apple П: LED indicators, 
built-in catalog function, 
16,000 bps data-transfer rate 


Manufacturer 
Exatron Corporation 
181 Commercial St 
Sunnyvale CA 94086 
(800) 538-8559 

(408) 737-7111 (in 
California) 


Additional hardware 
needed 

TRS-80 Model I Level II 
computer and 40-pin ribbon 
connector; Apple 1I or 
Apple II Plus computer and 
interface card (card supplied 
with first drive) 


Price 

First drive for TRS-80 
Model T, $249.50 

First drive with starter kit, 
$349.50; Second drive, 
$224.50 

First drive for Apple II, 
$349.50; Second drive, 
$189.50 

Hardware options 
TRS-80 Model I Speed-Up 
Kit (doubles processor clock 
rate and Stringy Floppy 
data-transfer rate), $19.95 


Ж 


ATARI 


Dimensions 

TRS-80 Model I, 6 by 4% 

by 2% inches (15.25 by 10.5 
by 6 cm) 


PAY LESS 
GET 


ХААА 

МОВ Е. PRICE EXAMPLES: 
ATARI 800 with 16K memory $749 
ATARI 400 with 16k memory 529 
ATARI 810 nisk 439 


ATARI 410 RECORDER 65 


ATARI 825 printer 599 
Jawbreaker (16K Disk) 24.95 
Pro Football (Text) (Cass. 164) NEW 7.95 
Dodge Racer (16K Cass. 24K Disk) 19.95 
Asteroids 34.95 
Missile Command 34.95 


Mail Order Customers 


е Indicate Unit(s) you want 
е Shipping Address % Mass. res. 5% sales tax 
е Include check, money order, МС or VISA number 


We ship by best means possible freight collect 


VA RREN'$ COMPUTER 


SYSTEMS 


4 Elm St., Braintree, МА 02184 (617) 843-1133 
1-800-343-5691 (24 hours) 


Send tor Caroiag of complete Ahari products 
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explanation of the error-detection system are included. 

Second, a starter kit is available that includes some im- 
mediately useful software: the data-I/O program, two 
]/O-demonstration programs, a machine-language moni- 
tor called ESF-80, which resembles Radio Shack's T-Bug, 
and a mini-data-base program. The starter kit also con- 
tains documentation, ten blank wafers, and a two-for- 
one ribbon cable for connecting the Stringy Floppy drive 
to the expansion port on the TRS-80 keyboard/processor 
module. 

Third, for support after the sale, Exatron Corp has 
established the Exatron Stringy Floppy Owners’ Associa- 
tion, through which a variety of software is available on 
wafer, including games and utility programs. Member- 
ship is automatic when you purchase a Stringy Floppy 
drive. The association also distributes instructions for 
modifying popular commercially sold programs to work 
with the Stringy Floppy drive. Such patches are available 
for the Electric Pencil word-processing program from 
Michael Shrayer Software and for the Editor/ Assembler 
Plus from Microsoft Consumer Products. Members of the 
association are encouraged to contribute to the software 
collection and to a collection of hardware interface 
designs, sometimes in exchange for royalties. 

Fourth, Exatron maintains a toll-free telephone number 
you can call if you need more help than you can get local- 
ly. The number is (800) 538-8559. California residents 
can call (408) 737-7111. 


Other Planned Products 

Ín addition to the version for use with the TRS-80 
Model I, Exatron has recently announced a Stringy Flop- 
py drive for use with the Apple II computer, The new sys- 
tem differs from the TRS-80 version in several ways. The 
operating system for the Apple will not be resident in 
ROM; it will be loaded into 6 K bytes of the Apple's user 
memory by a bootstrap routine when the Stringy Floppy 
system is activated, in much the same manner as popular 
disk operating systems. The Apple version will provide a 
catalog on each wafer, residing in the first file, and the 
standard data-transfer rate will be higher, about 16,000 
bps. Ав the owner of a TRS-80, I envy these features. 

Because Exatron is designing Stringy Floppy drives for 
some Commodore Business Machines computers and for 
the Radio Shack TRS-80 Color Computer, owners of 
these machines may look forward to having the Stringy 
Floppy added to the selection of peripheral devices. 


Conclusions 

e The Exatron Stringy Floppy system is an excellent low- 
priced alternative to slow audio-cassette data storage. 
The system appears to work well despite some minor 
bugs. Exatron apparently has worked hard to make both 
the hardware and its operation simple and efficient. 

e Both documentation and support appear to be good, 
and toll-free telephone assistance is a reassuring asset. 
eThanks to the efforts of Exatron and the owners’ 
association, an adequate supply of software converted to 
run on the system is available. m 
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inally! The ultimate goal іп microcomputer hardware, achieved. 
joystick with such remarkable realism and control that even the thought of other joysticks virtually vanish. 


side Le Stick™ are motion detectors which will maneuver your sights in any direction you want with simple 
пе handed movements. The large red push button on top provides a quick and accurate firing mechanism for 
tter response time. 


rom Star Raiders to graphic draw programs — Le Stick™ 
liminates all the frustrations you experience with the 
onventional two handed joysticks or keyboards. 


he joystick of the future: See and test it at 
our Datasoft™ dealer today, or contact 
5 for more information. 


LE STICK $39.°5 
FOR ATARI 400/800, ATARI 
IDEO GAME, COMMODORE 
IC AND THE TRS-80 COLOR 
COMPUTER SYSTEMS 


oft Inc.. 


COMPUTER SOFTWARE 


195%8-Business Center Dr., Northridge, CA 91324 
(213)701-5161 


Character Generator Mailing List 


tor Atari 400/800 Computers for Atari 800 Computer 

This new program for the Atari Computer enables youlio create Business application software for the Atari Computer. A versa- 
high resolution graphics in the text mode. Redefines а Character tile disc based system. An efficient micro format equal to those 
set virtually any: way you want. Ready for whatever language or used for many large computers. Sorts by Zip Codes, Names, and 
graphics set you can devise — from ancient Japanese to, Modern stores special data for your personal use. (Diskette) $24.95. 
Russian. (Diskette) $19.95 / (Cassette) $15.95. i 


Order through your local software dealer, or send check or money order plus $2.00 shipping and handling to Datasoft. 


EN 


PRINTERS 


MONITORS, 
DISKS 


Daisy Wheel Printer by C. Itoh .... 
Paper Tiger 445G ......... 

Paper Tiger 460G .................... 
Paper Tiger 560G ЕС 

Qume (shipped FREIGHT 

Silentype w/interface ................. 


Amdek Color Monitor ... 


* ае 899 


Amdek Green Screen 
Amdek/Leedex B/W 12" Monitor 
NEC 12" Green Screen ........... 
Sanyo 9" B/W Monitor... 

Sanyo 12" B/W Monitor ... 

sanyo Green Screen 

Dysan Disks (pkg. 10) 

Memorex Disks (pkg. 10) ..... 
Opus Disks (pkg. 10) 

Verbatim "Gold" (pkg. 10) ... 


! 


Atari 400 8K Computer . 

Atari 800 16K Computer .............. 
Atari 410 Program Recorder .......... 
Atari 810 Disk Drive ..... 

Atari 820 Printer........ 

Atari 825 Printer . 
Atari 850 ітіегігсе..................... 
16K НАМ by Microtek 

32K RAM by Microtek ....... 


Аззетһ!ег/Еапог........................ 


Atari Joysticks КР T 
Atari Paddles . 

Basketball .. 

Computer Chess ...................... 
Invitation to Programming ............. 
Music Composer ......... 

otar Raiders .......... 

Super Breakout ... 

3-D Tic-Tac-Toe 

Video Easel 

Visicalc .. 


pePD780c-1 (2-80А compatible], 4MHz 


RAM 


32K Bytes (expandable to 160K Bytes 


with PC-8012A I/O Unit. 


The end of the compromise. 


TO ORDER: Phone orders invited using Visa. Mastercard or bank 
wire transfers Visa and MC service charge ol 2% Маи orders 
may send charge card number (include expiration date), cashiers 
check, money order, or personal check (allow 10 business days 
lor personal or company checks to clear) Please add 3% ($5. 

minimum) for UPS shipping, handling. and insurance. APO and 
FPO include 5% ($7.00 minimum) for postage Calif residents 
add 6% sales tax. Please include phone number on ал orders. 


FOREIGN OHDERS include 1% handling — shipped air FREIGHT 
COLLECT only Credit cards not accepted on foreign orders 
All equipment 15 in factory cartons with manufacturer warranty 
Opened products not returnable Restocking fee for returned 
merchandise Equipment subject to price change and avail- 
ability Retail prices differ from mail order prices WE SHIP THE 
SAME DAY ON MOST ORDERS! 
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4. 19 
‚.. 499 
,.. 429 
... 695 


VISA* 


(714) 579-0330 * MAIL ТО: 1251 BROADWAY, EL CAJON, СА. 92021 


AUTHORIZED 
APPLE 


SALES & 
SEAVICE 


DIV CF 


COMPUTER 


METRICS 
IHC 


DISK with CONTROLLER 
NEW 005 3.3 $529 


without . . . $445 
Nearly Everything 


for Apple | 
or App ZS 
ж жы. 


LM DELE 
M >” 
К йош 

/ 


жы 
* iti 


WE WILL 
MEET OR BEAT 


ANY ADVERTISED PRICES 


ON MOST ITEMS IF MERCHANDISE 


IN STOCK 


APPLE SOFTWARE 


ABM by Muse ..................... 19 
Adventure by Mircrosoft,........... 27 
Alien Rain by Broderbund.......... 19 
Apple PIE „еселе ноте 119 
Apple PIDE: 14.323 x x 6X3 Rb ACC nn 129 
Apple-oids ........................ 25 
Appleplot by Apple ................ 59 
Applepost Mailing List System...... 44 
Applewriter Word Processor ........ 65 
Asteroid Field by Cavalier.......... 19 
CCA Data Mgmt ................... 84 
Data Factory by Microlab .,........ 129 
Desktop Plan 11 ......,............. 159 
DB Master Il by Stoneware......... 199 
DOS MOG! Kit. sslsduaeribad ars asa 65 
DOS 3.3 ЧМрогаде.................. 49 
Dow Jones Portfolio Evaluator...... 45 
Fortran by Аррів................... 158 
Hi-Res ҒооіВа!,................... 33 
Head-On ........... РТУ ТЕТІ ,. 21 
Integer Basic Cassette Demos ...... 29 
OFDHTOI eres жак Ееее ае PES GU 25 
PASCAL Lanquage System...... 1.. 425 
Peachtree Bus. Pkgs ............. CALL 
Personal Filing System..........,.. 84 
Phantoms Ғіме..................... 29 


POOLIA i ce tin tes EE Ua y Roa ae V 29 
Pulsar W ee CERO 25 
Raster Blaster ..................... 24 
Robot War by Миве................ 31 
Бабоіабе о.е канак» енне 21 
Sargon li Chess Game ............. 29 


Snoggle/Puckman by Broderbund .. 24 
Space Game Album by Budgeco ... 39 


oDace EOUS 2.0 cic 0tueaxe ғана be жы 25 
Space Invaders/Cosmos Mission..... 19 
Space Raiders by USA ............. 25 
Star Cruiser ....................... 24 


Sub-Logic FS-1 Flight Simulator .... 34 
Super Single Disk Copy Routine.... 35 


Super Stellar Trek ................. 33 
Supertext ІІ by Миве............... 129 
ОҢНППа......-.».+4+.+%к5%«каая+ж.+ +5.» 35 
Visicalc МОГ” 159 
а БЇ „++ кх» CERRO X3: reris kanad 24 
Visitrend/Visiplot .............. eae 219 
Wizard and the Princess............ 32 
GOEK soreer кеки киж eee куй йа 34 


LARGE SELECTION ОҒ 
SOFTWARE IN STOCK — 
CALL FOR FREE BROCHURE — 


CALL 1-800-854-2833 


PHONE ORDERS 
MON. - SAT. 8 to 6 P.S.T. 
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AUTHORIZED 
APPLE 
SALES & 
SERVICE 


eoe I 


16K computer 


APPLE II 48K = 


$1095 
64K 
$1249 


APPLE COMPUTER 
INTERFACE CARDS 


Арріеѕой 11 Firmware Card ......... 148 
CCS Asynchronous 7710A ..... avon 129 
CCS Parallel Print Cd. 7720А....... 155 
Centronics Interface Cd. ........... 179 
Comm. Cd. & 0825 Cable...... 2... 179 


CPS Multifunction by Mtn. Comp. .. 199 
Expansion Chassis by Mtn. Comp... 555 


HiSpeed Serial Int. Са.............. 155 
Integer Basic Firmware Са.......... 149 
HOMPLUS ui assoce os Fro IE Ce 135 
SSm AIO Serial/Parallel І/О 

Assembled & Tested ............. 149 

ACCESSORIES 

A/D D/A Board by Mtn. Comp...... 319 
Andromeda 16K Натсага .......... 179 
Apple Game Раййев............... 25 
Arith. Processor 7811 A or B ....... 339 
COPYROM by Mtn. Сотр.......... 51 
Dan Paymar L.C. Kit 1 or2,......., 55 
Extender Воагб.................... 27 
GPIB IEEE 488 Card .,............. 259 
Graphics Input Tablet ,,..,......... 639 
Hayes Місготодет . ,............., 299 
Introl X-10 Remote Control Sys.,... 239 
Joystick for the Apple.............. 47 
Keyboard Filter ROM chip.......... 49 
Lazer Lower Case Plus+............ 49 
M & R Sup-R-Term 80-col-bd....... 319 
Music System by Mtn. Comp ....... 479 
Programmable Timer CCS 7440A ... 159 
Prototyping Hobby Card ........... 22 
ROMWRITER by Mtn. Comp ......, 149 
SuperTalker Speech Synthesizer.... 239 
Тһипаегсіоск...................... 129 
Versa-Writer Digitizer Drawing Sys . 239 
Videx Keyboard Enhancer.......... 115 
Videx Videoterm 80-col-cd ......... 319 
2-80 SOFTCARD by Microsoft...... 319 


DIY OF 
COMPUTER 
METRICS 
INC 


BYTE Comment 


Reviewing the Microcomputer Revolution 


Ed Faber, President 
ComputerLand 
14400 Catalina St $ 
San Leandro CA 94577 


For the past five years, industry leaders have been tell- 
ing each other about the microcomputer revolution, 
predicting it may even overshadow the industrial revolu- 
tion. Of course, the beginnings of the industry go back 
more than five years, but 1976 marked the first anniver- 
sary of BYTE and the creation of ComputerLand, which 
celebrated its fifth birthday this fall by opening its 200th 
store. 

With so many of the heady predictions of five years 
ago yet to be fulfilled, it's easy to lose sight of the changes 
we've already brought about. But one dream still unful- 
filled is the emergence of a mass market for home com- 


m nium m 


And You Thaught You 
Dida t Have A Choice 


Маш you сап have another one of those little extras 
that makes you feel good about your computer... 


pd 


ce ee их [DD uo зше mum чє cum Ie чел. ыша. эш эш 


on the market, from the people whose only business is the small computer 
user. Qur experienced cusiomer staff ls ready and waiting to answer 
questions regarding your forms needs. 


в OVER 200 STOCK FORMS TO CHOOSE FROM 

г T-WORKING DAY GUARANTEED RUSH SHIPMENT 

а PERSONALIZED SERVICE AND QUALITY YOU WILL 
LEARN TO COUNT ON 


1 
| 
i 
{ 
і 
i 
„8 complete packet of the most attractive stock forms 
“ы. DEALER INQUIRIES WELCOME | 


ө, 


ы CALL NOW TOLL FREE 
For free packets for the following systems: 


” Systams Plus а TCS » Structured Sysioma Group * n 
= Vector а Рәйсһігия 9 Radio Shack = Osborne © 

а ЕРІ» Апа Місто * Van Dala < Anchor = inaptt = |) 

= Dynatyté е Cado в Durango * Designer = Wore = 
a Centurion ғ Micm DaSys » DIBS • EDS * (MS « 

* Graham Dorian * Continental » & mahy mara = 


Checks 
Jj To-Go 


IN CALIFORNIA 


NATIONWIDE |= 
800-854-2750 B00.552-8817 


Your Complete Source for Continuana Formal 
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puters. For ComputerLand stores, thelllome/entertain- 
ment market initially accounted for 50° percent of our 
sales. But by 1979, it represented only 25 percent, except 
at Christmas time. The home market has not dwindled; it 
has grown slowly while the business market has explod- 
ed. In fact, the events of the past five years might well be 
called the “office microcomputer revolution.” 

The three basic reasons for the faster growth of the 
business market show what's required to develop a mass 
home market: 


' 


1. Business is not afraid of compute; business people 
are accustomed to them and регсеіўе them as useful. 

2. Computers are useful to business; Programmers have 
had 30 years to turn hardware intagsolutions. 

3. Channels of distribution and suppgftvalready exist for 
business computers. 


None of these requirements has bee 
fied for the home market. The publi 
puters. Until recently, most people di 
buy a computer or how to support o 
see any benefit to owning one. 

Making the benefits known is largely the responsibility 
of manufacturers. The first two requirements can be met 
by the existence of full-service retail computer stores. 

From my viewpoint, the major achievement of the past 
five years has been the creation of the structures that will 
carry the microcomputer revolution to its next stages. 
Those structures have had more to dó*with merchandis- 
ing than with technology. Іп other words, the real revolu- 
tion springs not from technology but from our making 
that technology available to a mass maiket. 

Many will read that statement with{sorrow, even if 
they agree. The entry of giant manufacturers, the growth 
of global retail networks, the emergehes of advertising 
campaigns involving celebrities and network TV—all of 
these have tended to squeeze out the starry-eyed, blue- 
jeaned innovators who started the ball rolling. 

The start-up phase of our industry has ended. No 
longer can you trade in a used car tqgcapitalize a com- 
pany. But the change doesn’t explain the extraordinary 


completely satis- 
is afraid of com- 
t know where to 
, and they didn't 
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Next to keeping all your data оп In just 30-60 seconds, your Protect your investment 


Verbatim Dataljfe~ flexible disks, drive heads are cleaned. The Datalife Head Cleaning Kit 
the best thing you can Le: for Cleaning, will help you guard against data 
your computer or word processor with no cleaning mess loss, errors, and degradation of 


is to keep it running clean and system performance because of 


error-free. With your Datalife Head Clean- debris contamination 

And the way to do just that ing Kit there's no hit-and-miss со if vou wart your data 
is with Verbatim's new Datalife applying solvents that can splash back verbatim, keep if on Verbatim 
Head Cleaning КИ. Itcan remove апа spill. | қ: disks. And keep your disk drives 
up to 90% of the debris contami- What's more, with Datalife — clean with Verbaiims Datalife Head 
naig por drive heads. Dust, dirt Cleaning Disks every time you Cleaning Kit 
and debris that causes data loss clean your heads, you can do it Call (800) 538.1793 for 
and errors, guum system with a fresh, clean, disposable the name of your nearest Verbatim 
performarnct:. disk. dealer. (In California and outside 

Dual Head Drives Safely collect.) 


All you have to do is remove a 
Cleaning Disk from its protective There's no worry about damaging 


pouch, put the disk in the spec- your system with Datalife Clean- Verbatim 


lal jacket, insert it into your drive ing Disks. And you can use them 
and turn it op on single or dual head drives. 


Introducing the second best thing 
you can do for your computer. 


o 


m Verbatim. 


| 
Quick and easy to use Cleans both Single and the U.5. call (408) 737-7771 


= 4 


Head Cleaning Kit ` 
е 


MODEMS 
All Modems connect to any 
RS232 Computer or Terminal! 


1200 Baud and 300 Baud-Bell 212A 
Style. Penril 300/1200 .......... $779 
Originale/ answer/auto-answer. Full duplex 
R5232. Phone line connection via standard 
phone jack 1 yr. warranty 

Auto-dial option srs .---.-----.-..- 8350 


300 Baud Phone Link .......... $17 
Originate/answer, Sleek, low profite. 15025. Hall? 
full dupiex. Sell test. R5232. Light displays for 
On Carrier, Test, Send&Aecsive Data. 1 yr. 
warranty, 


300 Baud. USR-330D ...... TEM 9239 
üriginate/answér/auto-answer. Phone пле | 
cannection vta standard jack. 1 yr. warranty 


300 Baud. USR-330A ..... renee. 9399 
Same as USR-330D PLUS Auto-Dial. Call for 
quole and technical information on higher 
speed modems and milliplaxors. | 


Printing Terminals 
The new generation of printing terminals 
from General Electric. 


30/60 CPS. GE Terminet2030 ..., $929 
110/300/60/1200 Baud. User selectable lites 
per inch and chars. per Inch. True descenders 
and underlining Up to 217 cols. per tine. Торо! 
farm, veri, and hor tabs Friclion feed sld.. 
асот lead өрі. Answerback. 1 yr. warranty on 
parts. Nationwide servicing Exlremely com- 
рагі. 15 in. paper. Only 22165. Buill in text editor 
with 16k (ех editor aplional. SUPERIOR TO DEC 
LA34AA at lower cost. 

120/150 CPS. 

GE Terminet 2120..,..........51,699 
Housed in same compact package as the 2030 
wilh all ihe features of the 2030 PLUS 150 char 
per sec print rate. 

Leiter Quality. NEC 7720 
KSA with keyboard ........... $2,695 
55 CPS. RS232 and Centronics parallel. Inter- 
changeable print thimbles for a wide variety af 
perfect, felter quality output. 


CRT's 
Televideo (Lear Seigler, Hazeltine 
and ADDS equivalent) ......... $584 


24 x 80. RS232. Numeric roper. Non-glare , 
screen Printer Port. Function keys 


Televideo 950.................. 5959 
Green, Non-glarg screen. RS232. Detachable 
keyboard. Advanced adiing wilh wraparound, 
Smooth scrolling. 15 baud rates. Protected 
fields. Undertining. Split screen Fully program- 
mable junction Keys. 15 ^ iai characters 
Self lest. 25th status line. Buffered printer port 
14 x 10 high resolulion character быра. ilta- 
ble screen. Nalionwide service [rom General 
Electric 

Televideo 812C....$759 

Televideo 920С....%792 
Visual Technology - Visual 100 
(DEC VT100 Emulator) ........$1,399 

li the fealures of the DEC VT100 INCLUDING 
Advanced Video Features and Non-glare 
screen 


Printers 
OKIDATA Mircrotine B2A. 120 CPS. 


80/132 Columns per lina. ....... $529 
User selectable char. Sizes, Top-of-form bi-direc- 
lianal. Short line seeking print techniques tor 
reatar throughput. RS232 8 Centronics parrellal 
nlerfaces. 
Letter Qualily, NEC 7710 НО... 52,395 
Same features as the 7720KSR listed above but 
without keyboard. 


Letter Quality, NEC 3510 RO. . , $1,499 
Like the 7710 RO but 30 CPS. 


VISA/MASTERCARD Accepted. Corporation and In- 
stitution purchase orders accepied. Leasing rales 

| available on request. All equipment is shipped with a 
10-day money back guarantee. We offer full service, 
on-sHe maintenance plans on all equipment. All equip- 
ment in slock. 


POS N. WABASH SALES 1312) 2345-5650 
еі ITE 18 GENERAL OFFICES 1312) 345-565! 
CHICAGO. ILL GOGO! SERVICE i232) 733-D497 
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sense of apprehension that prevails in the headquarters of 
successful companies. The question of the day seems to 
be "Who's gaining on me?" Instead of looking for a better 
and more valuable product, companies are aiming their 
strategies at the competition. Those who aren't afraid of 
IBM are afraid of the Japanese, or discounters, or Sears, 
or something. 

Into this turbulent market I'd like to toss an idea, one 
we've used at ComputerLand and credit with our success: 
the market is honest. The companies that succeed are the 
ones that contribute value by building the best possible 
product and offering it at a fair price. [ can think of no 
bigger mistake than for companies who became success- 
ful this way to begin reacting to what others are doing (or 
might be doing). 

The potential market is much greater than anything 
we're competing for today. Any contribution to expand- 
ing the market can't fail to be repaid. The market will 
always have room for innovation, for products that im- 
prove on previous products or help solve new problems. 

I believe much of the industry's apprehension grows 
out of a misperception about consumer marketing. Many 
manufacturers have not yet learned how to communicate 
to the general public or how to describe hardware bene- 
fits to computer illiterates. That doesn't mean computers 
should be sold like shampoo, with million-dollar ad cam- 
paigns and sex appeal. As shampoo marketers will tell 
you, ad campaigns are most important for products with 
few real advantages over their competitors. The market 
will always make room for a better product. 

Innovation is also the answer for those who fear that 
Japan or some other country will steal the market 
through price erosion and superior manufacturing 
capacity. If the battle is fought on the basis of price in- 
stead of innovation, Silicon Valley hasn't a chance. If the 
battle is between cheaper and better, better will prevail 
wherever it comes from. 

The companies to watch during the rest of this decade 
are the ones that concentrate on providng value to the 
end user. We happen to believe that value includes offer- 
ing your products through full-service, Full-support retail 
outlets, Be that as it may, the products with the most 
value to the end user are the ones that will succeed. 

We are still on the threshold of the computer revolu- 
tion; the greatest opportunities for manufacturers, 
retailers, and customers still lie ahead. No one now in the 
market or planning to enter it should fear anything more 
than the failure to bring value to the market. That is the 
challenge of the 1980s. E 


Occasionally, BYTE invites industry leaders to comment on topics 
related to the microcomputer industry. The opinions expressed by 
these authors are their own and do not necessarily represent the opi- 
nions of BYTE or its publishers. 
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The MX-100. Not just better. Bigger. 


Our MX-80 was a pretty tough act to follow. I mean, 
how do you top the best-selling printer in the world? 

Frankly, it wasn't easy. But the results of all our 
sleepless nights will knock your socks off. 

The MX-100 is a printer that must be seen to be be- 
lieved. For starters, we built in unmatched correspon- 
dence quality printing, and an ultra-high resolution bit 
image graphics capability. Then we added the ability to 
print up to 233 columns of information on 15" wide 
paper to give you the most incredible spread sheets 
you're ever likely to see. Finally, we topped it all off 
with both a satin-smooth friction feed platen and fully 
adjustable, removable tractors. And the list of standard 
features goes on and on and on. 

Needless to say, the specs on this machine — and 
especially at under $1000 — are PUT unbelievable. 
But there's something about the MX-100 that goes far 


beyond just the specs; something about the way it all 
comes together, the attention to detail, the fit, the feel. 
Mere words fail us. But when you see an MX-100, you'll 
know what we mean. 

All in all, the MX-100 is the most remarkable printer 
we've ever built. Which creates rather a large prob- 
lem for those of us at 
Epson. 

How are we going to 
top this? 


Your next printer. 


EPSON 


EPSON AMERICA, INC. 


3415 Kashiwa Street * Torrance, California 90505 • (213) 539-9140 


See the whole incredible Epson MX Series of printers at your Authorized Epson Dealer. 
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MMSFORTH VERSION 2.0: 
MORE FOR YOUR RADIO SHACK 
TRS-80 MODEL 1 OR MODEL III ! 


Жж MORE SPEED 
10-20 times laster than ете! !! BASIC, 


* MORE ROOM 
apt compiled code plus VIRTUAL 
ORY makas your НАМ act larger. Variable 
number of block bulfars. 31-char-unique word- 
names use only 4 byles in header! 


ж MORE INSTRUCTIONS 
OUR commands to ils 7T9-STANDARD- plus 
RICO sal! 
Far more complete than mosi Forths: single 8 
double precision, arrays, slring-handling, clock, 
mor 


* MORE EASE 


Excallont full acrean Editor, structured 5 


THE NOTEPAD laler writer 

Optimized for your TRS-80 with keyboard 

i әзіз, uppar/lower case display driver, lull 
ASCII, single. & double-width graphics, etc. 


* MORE POWER 
Farth operating system 
Intarpretar AND compiler 
Assembler 
[280 Assembler also avaiable} 
іпігітін 35 то BO-track disk drivas 
Model (|| System can read, wrile & run Mode! ) 
diskeltes! 
VIRTUAL I/O for video and prinler, disk and tape 
[10-Magabyte hard disk available) 


'U FORTI 


THE PROFESSIONAL FORTH 
FOR TRS-80 
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The Datahandler from Miller 


Microcomputer Services 


Allyn Richardson 
POB 254 
West Groton MA 01472 


There are only two programs in my 
software library that I use constantly, 
One is the word processor that is 
helping me to review and edit this 
text. The other is The Datahandler 
from Miller Microcomputer Services. 
Written entirely in MMSFORTH 
(that company’s version of the 
FORTH language for the Radio Shack 
TRS-80 Model I), The Datahandler 
does almost every job you expect of a 
personal computer except number- 
crunching—and it even does a little of 
that, as you will see. 

For example, The Datahandler disk 
includes a checkbook and bank- 
transaction routine that is the best of 
its kind. It can generate a summary 
list of all transactions in a specified 
interval and provide а running 
balance for each. Adding a code letter 
to each entry that designates the 
source of deposits and the purpose of 
expenditures allows the output sec- 
tion of The Datahandler to give 
listings and totals for each class. With 
these summaries of your financial ac- 
tivities, the annual IRS formalities 
become a breeze. 

There is also a mailing-list routine. 
Last year, with its help, I got through 
my entire Christmas-card list before 
Christmas for the first time in years. 
Previously, I got a few cards out by 
Christmas, some by St Valentine’s 
Day, some by Easter/Passover, and 
many never made it at all. It took less 


effort to type all the names and ad- 
dresses into the ТК5-80 than to ad- 
dress one year's Christmas envelopes 
by hand, and I only had to type them 
in once. Now that the data is in the 
computer, I сап select and 
automatically print self-adhesive ad- 
dress labels for thé entire list or any 
desired portion, such as family 
members, personal friends, business 
associates, my MMSFORTH users’ 
group, or monthly accounts. The ad- 
dress labels save a lot of work, and 
the system makes certain that nobody 
gets overlooked. 

The Datahandler is also ideal for 
creating different catalogs, and it has 
built-in automatic cross-indexing. For 
example, I keep a catalog of all my 
phonograph albums on floppy disk. 
Each disk entry (called a record in 
computer data-base terminology) in 
the MASTER LIST data file cor- 
responds to one album in my collec- 
tion. 

Each data record has five fields of 
information: an accession number, 
title, description, subfile, and code. 
The accession number tells where the 
phonograph disk can be found. When 
a file is resorted, this number stays 
with its file record, even though the 
records themselves are renumbered in 
a new sequence. The title field in- 
cludes composer or performer, and 
the description includes the 
publishers name, product number, 
and the number of separate musical 
pieces on the album. 

The subfile field points to a 
separate listing in another file on the 
same disk containing more detailed 
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information. When all the subfiles 
have been built, requesting a musical 
selection will give a list of all versions 
in the collection, where each may be 
found (including the side and band of 
the album), when, where, and by 
whom each was performed, and a 
critical comment, You can see how 
this would be useful for a radio 
broadcaster handling requests from 
listeners while on the air. 

Another worthwhile application is 
the ability to organize the contents of 
journals and periodicals. Finding 
that particular article in an extensive 
periodical collection can be quite a 
job. But if you have a Datahandler 
file of articles indexed by subject, 
author, title, when and where 
published, and a brief abstract, find- 
ing the desired article is no problem. 
Ап additional benefit is that 
Datahandler can scan all entries on a 
particular subject for relevant ar- 
ticles. 

Of course, building this kind of 
data base from scratch takes time. If 
you are a member of a computer 
group, each member could build a file 
on a different publication with The 
Datahandler and all members could 
share their files. 

The number of data bases is 
limited only by your imagination and 
your need to organize and control in- 
formation. Photographers could 
catalog their prints, amateur radio 
buffs could keep their station logs, 
sports fans could keep individual and 
team records—the list goes on and 
on. 

Anyone interested іп learning 
about or using the FORTH language 
will appreciate several of the data 
files included on The Datahandler 
disk. A member of the MMSFORTH 
Users’ Group has developed and 
made available a glossary of standard 
FORTH words (ie: program-coding 


commands} in Datahandler file for- 
mat. This file сап be accessed and 


used by anyone operating in FORTH, 
or it can be modified, updated, or ex- 
tended using the Datahandler. Whole 
new vocabularies, such ав the 
nonstandard FORTH words of which 
The Datahandler itself has been con- 
structed, can be added. The routine 
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allows listing by word class, gives a 
description of what the word does 
and how it is used, and includes a 
page reference to MMSFORTH’s 
һага-сору documentation for more 
information. 

Another data file, known as 
ASSEM, is included for assembly- 
language users or students, ASSEM 
contains the 149 commands of the 
Zilog Z80 microprocessors instruc- 
tion set and the associated page 
number in the TRS-80 Editor/Assem- 
bler user’s manual from Radio Shack. 
Both are cross-referenced to the 
equivalent MMSFORTH Z80-assem- 
bler command (the same elements but 
with arguments and operators in 
reverse-Polish sequence) and (where 
applicable) the older MMSFORTH 
8080-assembler equivalent. The 
Editor-Assembler manual provides a 
detailed description of the operation 
of each instruction, 

The Datahandler's formatted hard- 
copy output is provided by the 
REPORT routine, You can print a 
line listing of all fields in each record 
of your file, or a selected subset. If the 
records are longer than one line, 
subsequent lines are indented and an 
extra line feed can be inserted be- 
tween records. REPORT gives the op- 
tion of generating a custom format, 
listing your file or selected subset 
with fields in any order. The format is 
completely under user control and 
can be set for your video screen or 
your printer's line and page length. It 
automatically truncates field lengths 
to fit your requirements. Unless you 
want it to, printer output does not in- 
clude the various computer-generated 
prompts and operator responses of 
the interactive program. 

Speed is one of the advantages of 
this data-base system, a direct result 
of the nature of the FORTH language 
(for specific information on this 
language, see the FORTH theme issue 
of BYTE, August 1980), The threaded 
interpretive structure of. FORTH 
makes possible an indexed-sequential 
file organization. This combines the 
efficient use of memory space of a se- 
quential File with the speed of random 
access, The memory efficiency is im- 
portant because both The Data- 


handler program and the entire cur- 
rent data file are resident in the 
TRS-80 user memory to improve the 
response time of the system. 

In FORTH, source code precom- 
piles as it loads, and thus it occupies 
a minimum of memory. Once loaded, 
the compiled FORTH code is very 
fast. Precompiled code can be saved 
on floppy disk, reloaded, and reused. 
While it takes eighty seconds for The 
Datahandler source code to load and 
compile, the precompiled code loads 
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to guide users through the 
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to help organize and manage in- 
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$129.95, for operation. 
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Having experts on staff who 
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and hardware Is another But Westico 
offers more than quality products and 
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MINCE Is a full screen editor based on 
the "Emacs" text editor, developed after 
years of research in editor technology 
and user interface at MAT and other uni- 
versities, With MINCE you can edit several 
files simultaneously, allowing the text to 
be moved between the files. The screen 
can be divided to display any two files 
or two parts of the same file at one 
time. Text can be manipulated by the 
word, sentence or paragraph, as well 
as character, line and entire screen with 
simple, easy-to-remember commands. 


MINCE automatically adjusts line length | 


to margins as the text is entered. Com- 
mands change words to UPPERcase, 
lowerCASE or Capitalize. The MINCE 
unique “query replace” allows global 
changes to be “tried-out” and then 
accepted or rejected, Lines can bs cen- 
tered, “white space" removed and text 
then inserted or overwritten. MINCE Is as 
powerful an editor for prograrnmers as it 
is for creating documents. MINCE fea- 
tures "type ahead" and a status line 
which constantiy displays: editing mode, 
the files being edited, the current posi- 
tion in the file, the file modification — if 
any, the state of the “save” buffer and 
the command currently being executed. 
Complete system with documentation 
— 5475. Documentation alone — 525. 
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in less than eight seconds. Once load- 
ed, the system disk is not needed for 
file operations because, as mentioned 
above, all the program code is in 
memory. The remaining space on the 
system disk can be used for file 
storage, or it can be removed and 
replaced with a data disk, transfer- 
ring control to the new disk directory 
usually located at block zero. On 
multiple-drive systems, control] can 
be switched at will from one directory 
to another for access to the files on 
each; it is even possible to have one 
directory refer to more than one disk. 
This can be complicated, however, 
requiring that such disks always be 
used as a set, each in its proper drive. 

Both the source code and the 
precompiled version of The 
Datahandler are useful and both 
should be retained. The source code 
can be easily modified, whereas the 
precompiled program cannot. 
Modified source code can be precom- 
piled and saved on the disk; the 
documentation describes how this is 
done, 


price competitive. 


D 
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COMPUTERS 


Once the program is loaded, how 
much space is left for holding a file? If 
you have a 32 K-byte TRS-80, about 
9 K bytes. System overhead (device- 
control blocks, system stacks, etc) use 
about 3.5 K bytes while The 
Datahandler and the portion of the 
FORTH system it requires compile in- 
to about 19,5 К bytes. The remaining 
9 К bytes of user memory are used ef- 
ficiently, with data tightly packed. 
Each entry is linked to the next by a 
2-byte address pointer to eliminate 
the vacant space at the end of partial- 
ly filled or empty fields, which are 
often found in other data-base pro- 
grams. Por many personal applica- 
tions 9 K bytes is enough; with a 48 
K-byte system, the data space is 
about 25 K bytes, enough for a fairly 
large file. 

If still more space is needed, you 
can split your data file into two or 
more parts, usually with no loss of 
convenience, For example, my 
phonograph-album file has 245 en- 
tries, which exactly fills my 48 K-byte 
memory space. To make room for 


further acquisitions, I split my file in- 
to a "classics file" and a "general file" 
(Jazz, folk and humor) А large 
-list file could be divided 
alphabetically by addressee, or by zip 
code for presorted bulk mailings. 

Having the entire file resident in 
memory is much faster than a system 
which uses frequent time-consuming 
transfers to and from disk, My 
memory-filling phono-recard file has 
entries stored in order of accession 
number; resorting to alphabetic order 
by title takes 13.2 seconds. Sorting by 
code designation within the 
alphabetic sort increases this time to 
14.1 seconds. Up to ten successive 
levels can be sorted. Sorts are the 
slowest of the file manipulations. 
Other operations occur as fast as you 
can punch the keys. 

There are also small conveniences 
that speed up the human end of the 
operation, For example, when enter- 
ing a group of checks written on the 
same day, you need only enter the 
date for the first entry; entering a 
semicolon in the date field of the 


V.LP.’s Call А.Е. 


-V.LP's call А.Е. because А.Е. tests before shipping, has expertise on all items offered, and is 


iiio snk UTER TAGE 


ADV-2C-4R 


MORROW DECISION COMPUTER 


pen d 


Ж. 


ZENITH DATA SYSTEMS 


oe ale HR 


HRZ-20-32K 

HAZ 20-044 A poan Ek Б Ram 

ДЕ eae 2K "o Lu: à e amin һмм Ра Tu 210 
г net d і 

Қы ЫР TA Res ің rives ttam Менен disc врет 


иара Орис һи енгіз? роти гарез 
NORTHSTAR SOFTWARE 


SYSTEMS GROUP MORROW DISC SYSTEMS 


L 
T&-8D user slates 17/05 GALL 


=. 


TELEVIDEO TERMINALS 
bit 


Accmgsmy Рысь 
Peach! pe ине Ачайаб 


MICROPRO SOFTWARE 


DIA Termna 
8ІЗС Таптыгта) 
470C Tarminal 
950 Terminal 


2800 Computer 
DM-EU biomi y 
DMB-5400 Метоғу 
General Lodger ГУ O 599 105 QPC28/3 CFA] О 
ARDO ҒСЫТ-2 ЕП! Спи 


Thecus 20 Dre 
Disca 2D 2 Смер 
Гнев 2,2 1 Сита 
Гис иә 2*2 2 Oris 
MZB Hard Емес 
МАНІ тани Pasco 


ыш 
into manager Di 


- а” ы ч 


TEXAS INSTALMENTS PRINTERS QUME PRINTERS DISCS—CABHLEÉS 


3510-1 MCPS peral ТІ-8І0 BASIC Бапп) 0 J56P*S Ак 
t?10-1 55CP3 SERIAL TSIO Full ASCH 1680 Sprint 9 45CPS AO 
720-1 KSA Баға! TRA FLOR Sprint 8 55CPS Ara 
5510-1 саста зен! TI-820 АО BASIC Fuji Шит Сурин 
5520-1! KSA Sena TLA KSA Pockage Momy Opin 


Mom ex 87 ІШ 


plie Col 
пе Маре Mer QU 


—SEE THESE PRODUCTS AND MORE IN OUR SHOWROOM— 
PRICES CHANGE DAILY—CALL OR VISIT FOR CURRENT PRICING 


IET AUTOMATED EQUIPMENT, INC. 
18430 WARD STREET, FOUNTAIN VALLEY, CALIFORNIA 92708 


(714) 963-1414 
(800) 854-7635 


Girele 44 on inquiry card. Circle 184 on inquiry сага. ===? 
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- Smartmodem can be controlled using 


At Hayes, we don't believe in Sec- 
ond best. Or planned obsolescence. We 


believe in taking the state of the art to the 


limit, Our new Smartmodem, for exam- 
ple, is the most sophisticated 300-baud 
originate/answer modem you can buy. 
And yet, itis perhaps the easiest-to-use 
modem ever. 


RS-232C Compatible. Smartmodem 


lets any RS-232C compatible computer 
or terminal communicate by phone with 
other computers and time-sharing sys- 


tems located anywhere in North America. 


You get full and half-duplex operation 
with both Touch-Tone* and pulse dialing. 
Auto-Answer/ Dial /Repeat. 
Smarimodem can answer the phone, dial 
anumber, receive and transmit data, and 
then hang up the phone— automatically! 
If desired, Smartmodem will even repeat 

the last command. You can depend on 
Smartmodem far completely unattended 
operation. 

Completely Programmable. 


any programming language. Over 30 dif- 
ferent commands can be written into your 
programs or entered directly from your 
keyboard. 

Smartmodem also includes sever- 
al switch-selectable features that let you 
tailor performance to your exact needs. 
You can “set it and forget it" for the ulti- 
mate in convenience. 

Built-in Audio Monitor. Thanks 
to an internal speaker, you can actually 
listen to your connection being made. 
You'll know immediately if the line is busy 
or if you reached a wrong number — 


i" 


Ie [сай Telagihon 
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and you don't even need a phone! 

Status at a Glance. Seven LED's 
indicate Smartmodem's current operating 
mode: auto-answer, carrier detect, off 
hook, receive data, send data, terminal 
ready and modem ready. You're never 
left in the dark! 

Direct-Connect Design. 
emartmodem is FCC registered for di- 
rect connection to any modular phone 
jack— theres no acoustic coupler to cause 
signal loss and distortion. 

Smartmodem, Smart Buy. Pro- 
fessional quality features. Versatile per- 
formance. А full two-year limited warranty. 
А ша em retail price of only $279. 

hat more could you want? Per- 
haps the matching Hayes Stack Chrono- 
graph, an RS-232C compatible calendar/ 
clock system. 

heck out the Smartmodem wher- 
ever fine computer products are sold. 
Anddontseitie , 
for anything less % | 
than Hayes. 19%! S 
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FLOPPY DISKS 
& SUPPLIES 
5 |BASF FLEXYDISK' 


$26.70* » 


Ce thed 100 
Error Free 


” Cross-iinked oxide coating for low head wear and 
lang media tifa 

* Spacial salf-cleaning jacket liner 

* Double lubrication — special lubricants in formula 
and on disk surface minimize head friction wear, 

Evary BASF flexible disk is tested at thresholds 2-3 

timas higher than system requirements, to be cartified 

completely error-free. 


“5,25” ог B8" Single Side, Single Density, Box of 10 


Most types зп stock. Cali for prices. Qty, pricing avail. 


BASF Headcleaning FlexyDisk" 


BASF's new Headcieanmg FlexyDisks * are specially 
dejgned to quickly and conveniently clean the read! 
write heads of your diskette drive with- Box of 3 
oul the mess and hother of chemical 

solvents or liquids. $35.00 
Nate: Use only on single-side diskette drives! 


HARDHOLES 


Added strangih гап. 
forcing rings prevent 
hole taaring and rippling 
damage. Made of haavy 
duty mylar 


8“ Application Ки 511.95 
Екіға Boxes of 50 
Holes $8.00 Holes 


6,25” Application 
ot hieu 58.95 
Extra Boxes of 50 


Е 6.00 
Applicator Only $4.00 | Apolicator Only $3.00 


Kas-sette/10' and 
Minli Kas-sette/10° 
Library Case 


525" $2.25 
в“ $2.95 


Flip ‘N’ File'" 


* Protective storage system 
for up то 60 disks 
* Tramparent smoke 
colored acrylic construction 
with hinged lid 
5.25" $24.95 
в" $29.95 


Paper v 
Tractor 
The Paper Tracioc i 
turne your tractor 

feed printer into | 
a frictran feed 


printing system. а 


Inexpensively. 
» Fits 9% print frame. 
* Compatible with Matrix, Impact, Daisywhesl and 


ink Ejectian printheads. 

= Fits front, back and dual tractor paper feeds. 

* Positions latter or legal size paper automatically with 
an edge-protecting guida. 

- Proven with all major manufacturer printers, including 
Epsan, Tiger, GP-80M, and more. $1 1 95 


: Inexpensive! 


Mastercard C,O.D. + Visa > Bank Wire Transfer 


Personal checks require two weeks to clear, Minimum | 


$2.00 shipping and handling charge. Add $1.50 for 
C.Q.D. Prices ara subject to change. 


CALL OUR ORDER DESK NOW! 


(805) 985-9824 
MAIL ORDER ONLY 


NATIONAL DATA SUPPLIES, INC. 


1741 CAPSTAN DRIVE 
OXNARD, CA 93033 
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subsequent entries copies the date in- 
formation from the previous entry. 
This semicolon function can be used 
with any field, whether you're enter- 
ing a series of articles from the same 
magazine, friends in the same city, or 
addresses with the same zip code. 
When updating a record, a null entry 
leaves the field unchanged, while 
entering a couple of spaces erases the 
previous contents, and any valid en- 
try replaces the old data. 

For search-and-match operations, 
you do not have to enter the exact 
field desired; The Datahandler will 
locate close matches if so directed. 
For example, if you want to find the 
account of Dr. Neilson but don't 
know the correct spelling of the 
name, you type in the name string 
(the target of the search in each 
record in this case) as “М111,51М”, 
and any alternative spellings will be 
located (eg: NIELSEN). The wild-card 
character, 7, indicates that апу 
character in that location is accept- 
able. Even if you have lowercase 
capability and have recorded a name 
with initial-capital letters, instead of 
using all uppercase, it can still be 
located on the first try. By changing 
the program constant ?UL from its 
default value of 0 to 1 (the command 
in FORTH to do this is { 1 7UL C! }), 
all lowercase characters will be 
regarded as uppercase for the pur- 
poses of string matches. This is very 
convenient for those with lowercase 
capability on their TRS-80. 


Product Support 

One of the most attractive features 
of The Datahandler is the excellent 
documentation. The well-known 
Scelbi PIMS (Personal Information 
Mangagement System) program, 
written in BASIC, provided the con- 
cept upon which The Datahandler 
was built. By arrangement with 
Scelbi Computer Consulting, the very 
fine PIMS user manual is supplied as 
the main documentation for The 
Datahandler. As in the original 
PIMS, The Datahandler leads you by 
the hand with the HELP command, 
which displays all available options, 
then supplies prompts that tell you 
what to do next. Additional text takes 


you step by step through all the 
operations, from loading the program 
to adjusting a custom report format 
(the most complex operation for a 
beginner), and using sample practice 


data files included with The 
Datahandler disk. 
Beginners will find The 


Datahandler easy to use. Only an ex- 
tremely experienced user will not re- 
quire the prompts. Not only do they 
guide you through all the program 
options, they provide great flexibility 
іп formatting a custom report. 
However, the versatility and interac- 
tive nature of this program can be a 
disadvantage. Some options or 
parameters will not change from day 
to day, and it can be a nuisance to 
have to reenter them every time. 

This minor nuisance can be over- 
come if it becomes a problem. For 
those users familiar with FORTH pro- 
gramming, custom modification of 
some of The Datahandler routines 
(such as replacing the ІМ routine, 
which receives keyboard input, with 
the desired parameter as a literal) is 
not too difficult. It's easy to eliminate 
unnecessary inputs while retaining 
needed flexibility. Even neophytes 
who know how to use the full-screen 
FORTH editor will learn a lot in the 
process. 

If, on the other hand, you have a 
business application and want no part 
of programming, but do need custom 
modifications, the group at Miller 
Microcomputer Services (which in- 
cludes Tom Dowling, author of both 
MMSFORTH and The Datahandler) 
can create a custom version, The 
typical cost is $500 to $1000, depend- 
ing on the extent of the modifications. 
This is competitive with many 
business systems with fewer features, 
running twenty times slower in 
BASIC. 

To get new customers started more 
easily (those who purchase both the 
MMSFORTH and The Datahandler 
disk with single-system licenses), 
MMS will provide a third disk 
customized for your system соп- 
figuration and precompiled for eight- 
second loading. Though the firm does 
not promote this service, it is 
available on request for an extra $10. 


Circle 249 on inquiry card, =» 
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Finally, vou can buy state-of-the-art 
5-100 static memory for your 
computer at unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced 
features, quality and reliability you 
need for the kind of operational 
performance demanded by new 
high-speed processors. 


COMPLETELY ASSEMBLED 


These memory boards are not kits, 
nor skeletons—but top quality, high 
performance memories that are 
shipped to you completely assembled, 
burned-in, socketed, tested and 
insured with one of the industry's 
best warranties. 


SUPERIOR DESIGN & QUALITY 


Memory Merchant's boards are 
created by a designer, well-known 
for his proven ability in advanced, 
cost-efficient memory design. 
Innovative circuitry provides you 
with highly desired features and 
incredible versatility. 

Only first quality components are 
used throughout, and each board is 
rigorously tested to assure perfect 
and dependable performance. 


SHIPPED DIRECT FROM 
STOCK 
All Memory Merchant's boards are 
shipped direct from stock, normally 
within 48 hours of receipt of 
your order. 


16K STATIC RAM $169 


Hint 


64K 


— mili 


STATIC $795 


32K PARTIALLY POPULATED $479 48K PARTIALLY POPULATED $659 


NO RISK TRIAL 

We are so convinced that you will 
be absolutely delighted with our 
boards that we extend a no risk trial 
offer. After purchasing one of our 
boards, you may return it (intact) for 
any reason within 15 days after 
shipment and we will refund the 
purchase price. 

NEW 18 MONTH LIMITED 

WARRANTY! 

The reliability of our boards, through 
quality controlled production and 
proven performance, has enabled 
us to extend our warranty to a full 
18 months. This includes a 6 month 
exchange program for defective units. 


HOW TO ORDER 
Please send check, money order, 
VISA or MASTERCHARGE (add ICA#) 
with your order. Sorry, no C.O.D's. 
Specify model number, and quantity 
desired. Shipping and handling 
charge is $5.00 per board. California 
residents add 696 Sales Tax. Credit 
card purchases may be telephoned 
to (415) 483-1008. 
OEM and DEALER inquiries invited. 


n wiNemory 


Merchant 


14666 Doolittle Drive 
San Leandro, CA 94577 
(415) 483-1008 


64K НАМ, Model MM65K16S 

Cool running operation to 10 MHz 

Ultra low-power consumption 
Fully loaded 64K board draws: 
Typ. 350 Ma. (Max. current 550 Ма.) 

Bank Select Capability 

Extended Addressing Capability 

One 16K submodule equipped with a 
2K window which may be located 
in any of the 2K segments 

2716 (5V) EPROM Compatibility: 
Programmed 2716 EPROM's may 
replace any or all of the RAM 

Four independently addressable 16K 
submodules on one board organized 
as two pair of independent 32K 
banks or as one 64K Extended 
Address Page. Each 32K bank 
responds independently to phantom. 
Bank Select logic is compatible 
with either Cromemco Cromix* or 
standard Bank Select software. 

*Cromix is a trademark of Cromemco. 

New 16K (2K X 8) 150ns Static RAM 

Runs on any S-100, 8-bit system 

MPM Conversion Option: Write for details. 

16K RAM, Model MM16K14 

Bank Select Capability 

Extended Addressing Capability 

One АК segment equipped with 1K 
windows 

Four independent 4K X 8 byte 
segments 

Uses field proven 2114 (1K X 4) 

Low-power consumption (Тур. 1.3 Amps) 

Runs on any S-100 8080, 4 MHz 
Z-80 or 5 MHz 8085 system. 


Prices, terms, specifications subject to change without notice. 
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If you're considering a computer, consider this: 
4 Mhz Z-80A Operation 


80 or 40 column modes STANDARD 
Bullt-in Centronics printer port NOW 
Full ASCII keyboard with Shift lock ^ 


Real Time Clock STANDARD 
RGB Color Output 
Mixed text and graphice 


Sido... enm 177% $1 1 1992 


24K Microsoft NBASIC іп ROM with enhanced 
color graphic commands ‘includes 16K Ramboard 
The NEC PC-8001A has all these features and much | Fi 
more. Expandibility you want, expandability you get. 
Through the use of the PC-8012A I/O unit, total system 
RAM can be ee ore eg Ma PC-8031 Dual Disk - 
Drive puts 286K of floppy disk stornge at your com- 23 
zd APPLE 
The МЕС PC-B001A has so End things that are op- = ие „лан 
tione on other computers built right in that you тау ` 
never have to buy another accessory! The quality that the | "^" D I э К 
МЕС name has come to stand for has been built-in, too. ь 
Compare the competition, and then call Consumer 


Computers for the NEC РС-8001. " | DH 
NEC COMPATIBLE SOFTWARE іы 


CP/M Operating system with graphics control. ..CALL 
SUPERCALC Financial & Scientific Modeling (requires 


М}. 
ORDER Ward Processing System (requires CP/M) 


SYSTEMS PLUS Complete Ассоль System {requires 
CP/M) CALL 

MICROSOFT BASIC-80 (requires CP/M) 11 А9 `4 | 
MICROSOFT FORTRAN-80 (requires CP / М) i 4 P-E 4 а 
MICROSOFT COBOL-80 (requires CP/M) CALL In California and 


outside continental U.S. 


(714) 698-8088 


= | | Telex 695-000 Beta ССМО 
шт Commodore 


4 / Special 
Holiday 


/ 


Personal Computer 


Color * Sound * Graphics 
Call or write for more info. % 2 5 © 


Disk drives available soon! 


We Wish Apple Computer Inc. and all Apple Users a Happy Holiday! 


Apple Cards and Hardware 


16K RamBoard by ConComp Industries... ss». . >. 130 
Language System w/Pascal & ВА5ІСӨ......,....379 
Silentype Printer w/interlace сат4..............349 
Hayes Micromodem І.......................299 
Novation Apple-Cat. $8909 EFT OHOR EET HEHEHE ED HS .339 
Videx Videoterm 80 column саға. ree “т” т.өутее«- ‚269 
Videx Keyboard Епһапсеғ..................».115 
2-80 Softcard by МістожоН....................299 
16 К RamCard by МісговоН.......-............169 
Integer Basic or Applesoft ПІ Firmware Card..,....145 
Graphics Tablet........ 2.....601) 
Parallel Printer оғ Hi- Speed Serial L/F card. еч. <: | 
Communications Card ш/саМе. этееве«з8-едізө у» . 185 
Сайы РИН шетімен Guid... .  „ ooo 18S 
Apple IEEE-488 Interface сәті.................399 
16K Language card by Apple Сотршет........,..169 
Thunderclock Plus clock /смелда.......;.....119 
Smarterm 80 column сағд....................299 
Согена Winchester Hard Disk Drives. a ->s -v -CALL 
ALF 3 Voice Music Сагбӛ......................239 
ALF 9 Voice Music Сағб............,.....-...169 
Lazer Lower Case Plus %.,........ ee ee oe Б % 55 
Lazer Keyboard Plus +. қы Ж... 
23 Key Numeric Keypad by Keboard Co. о зоба ејн аач 
Joystick II by Key board Co. wwuutteuté4dseotuwetruduE 
6809 CPU Card (The Mill) by Stellation. .. =.» ss 
AIO Serial & Parallel interface by SSMA&T....... 
Music System (16 жсісей).................... 
A/D + П/Аіһшегізсе...,..............:...... 
Expansion Chassis (8 віюіз)...,...........-... 
Introl/ X- 10 СОТО a ене оон оаа о а 
Clock / Calander Sorry rn errr rT 
CPS Multi-function card eet peace ъчака®зв es 
Supertalker |; э) score ce yeccepeneeces rales at 
Romplus + 0o Mata XR NE... MGE oes 
Romwriter card. eer eee re eee наара ee вы 
Symtec Hi-Res Light Pen........ TETTETETT Z 
Sup-R-Fan ventilation system for Apple eee. 
Sup-R-Terminal 80 column card by МЕН......... 
SVA ZVX4 Megabyter В” Disk Сөміндие......... 
SVA 24 2 Single Den. 8” Disk СопітоПег......... 
Speechlink 2000 by Heuristics. Фежғеваввеааеаека, 
Versawrlter Digitizer ТаМе4..,........... “....) 
Asynchronous Serial interface card by СС5....... 
Centronics Parallel interface card by ССӨ....... 
We carry all California Computer System Cards . ‚САП. 
We stock many more Items for the Apple H. 
Please call or write for current price list. 


CALL OR WRITE FOR 


: 


16K RAMBOARD by ConComp 
for Apple II Computers 


* 16K Hi-speed Dynamic RAM 

* Compatible with all eoftware FOR ONLY 
* East Installation & operation 

* Read & Write select Indicators 

“ One Year Warranty 


Circle 111 on Inquiry card. 


ATARI 800 16K 


Atari 400 w/16K. [E | *o bou € pun m E E 3 ow 4а» KI ре ‚349 
410 Program Несетбег...,....................65 
810 БҚ Dif. ...--.,.,.......:.,..,7»,....,.4409 
825 80 col. 7x8 Dot matrix impact printer... naa.. 699 
822 40 col. Quiet Thermal Ргіпіет,.....,.......349 
850 Interface Мойшіс.....,,..................159 
Atari 16K Ram Мовчіе,,......... eu CL 
Axlon Ramcram 32K Module... P Рес жч EAS 


Available Маш)! 


Asteroid», Missile Command and Star Raiders. . . 35 ea. 
WE STOCK ALL ATARI COMPUTER SOFTWARE AND 
HARDWARE. 

PLEASE CALL OR WRITE FOR COMPLETE PRICE LIST. 


а a 1 
; i Т, 3 
1 11 Pera i 


VisiCalc veralon З3.8.........................159 
ViaiFile (NEW даға base шападет),.............1%9 
ViaiTrend /VisiPlot. ааа S9 
VisiDex ,,....4:%-,..4..........ш«....,. 
ГОР е aera 
Desktop /Plan Ш... еннан tmm 
DB (0327. жж MEE ART At Fr 
WordStar (Apple 80 col. version. зьне ена s CAI 
Dow Jones Portfolio Evaluator. .... assena oo 15 
The Controller (G/L, А/ША/Р)...............499 
Apple |o AC АК АЛИ Е a 
Apple МҮҢет.,...............»»..............б5 
Apple DOS Toolkit... eco rm BS 
DOS 83 Upprhdé. ibea oe ra rorem nic 40 
Dow Jones News & Quotes Неротіст,............%Б5 
Apple Fortran (requires 64K тетоғу))........,.,...165 
Apple x.» Se Ae й ‚ 

Easyuriter word processor ( 

Tax Preparer. vec cent eee 
Real Estate Апвіуге:.........................129 
Creative Financing. died 132 «a Sa ВЕ 1, 
Persona! Filing System (РӨЕ)..............:....85 
Peachtree Accounting боНшмаге.,....,.....--.». 

BPI Accounting бойшате.,..............-... CALL 
Systems Plus Accounting Software..........+-- CALL 


We stock all Apple Special Delivery Software along with 
HUNDREDS of other games and шев. Please call or 
write for э complete price list. 

Raster Білвіст...,..... 
Сотдоп.....»................ g "-" 5» уе- Дес у! 
Pool 1,5...............»..».-». 
Шишапа.»......»..-4з7те4 еее тя еззегветтіте к. 
Snoggle .... TR 
Space Еңдв....... Po a E] Je4 AE ^ WO VT Aes 
Flight 5ітшіміот..,........... odd 
Gobbler... ccc cee ee eh es 
Allen Иши....,..,‚,...›;...„„««+»а эзуу зве re 28 
Pulsar UE... ewe ena ee Perrrerr erie ree ора я 6 
Space Warriot. «sss cee cnn наал е еа 
Warp Lo o's, bn oe eon ha ge ellen Айт dL 
Dragon ЕНЕ. 2.4 еф, иена Мила 
We stock HUNDREDS of software games and utilities. 


wo ow ааыл ++ = ч + pua ч 
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California 
Computer 


Sustems 


Floppy Disk Controller $ 369 
64K Dynamic Ram Board, 200na $ 499 


Z-80CPUboardw/monitorROM $269 


16K Static memory board, 200ns........ sesso 359 
32K Static memory board, 2000s ..,....... iss 599 
5.100 12 Slot Маіпбате.,....,............,..475 
4-Рогі Serial Interface........ 


o3 om à d p oW o» га,” 299 


2-Port Serial /2-Port Parallel [nterface..........-299 
4-Port Parallel Ітеетізсе......................2279 


| %2. 


' 
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In California and | 
outside continental U.S. 


(714) 698-8088 


Telex 695-000 Beta CCMO 


Anadex 8501 w/2K ТТТ”... 
C. ltoh Starwriter 25 CPS daleywheel.,.....,... 1449 
C. Itoh Starwriter 45 CPS daisywheel..........- 1649 
Epson МХ-70.....................»....... CALL 
Epson MX-80 & MX-BO Ғ/Т..,............... CALL 
Epson МХ-100............................ САП. 
NEC 8023 Impact Dot Миігіж................. 695 
NEC Spinwriters (Latest models): ssas sasear CALL 
Paper Tiger 105-4456 ш/дтарһісә.............-6%% 
Paper Tiger 105-4006 ш/атарһІса.............-947 
Paper Tiger 105-5606 ш/дгәрһісв..,...........1249 


УПет уре Printer w/ Apple interlace, eee ee а т -349 | 


Сите Sprint Daleywheels (Latest modela).....- CALL 


Silentype 
w/Apple II 
interface 


1 н 
BAe mpm ТУ ы 


Amdek/Leedex Video 100 12° BAW.........++,.. 156 
Amdek /Leedex Video 1006 12" Green Phospher...179 
Amdek (Hitachi) 13" Color w/audio outpul.,.-... 389 
NEC 12° Green Рһоврһет Display JB-1201M....-CALE. 
МЕС 12° Lo-Res Color Display. +яхявазэзяертра» ия .CALL 
NEC 12" Hi-Res RGB Color Display.. sni ssa ras CALL 
Sanyo 9" B&W Пиврізу.......................185 
Sanyo 9" Green Phoapher Display. ss soassa sea CALL 
Sanyo 12" B&W Display....... vvesa tas M EDEN 
Sanyo 12" Green Phospher ІНәрігу..,........... 

Sanyo 13" Color Display... .... esee rave S49 
Zenith 12" Green Phospher Display ZVM-121......149 


Ordering information’ Phang orders using VISA, MASTERCARD, 
AMERICAN EXPRESS, DINER'S CLUB. CARTE BLANCHE, bank 
wire (ransler, cashier's or certified «heck, money order, oF personal 
check (allow ten days Ia clear} Unless prepaid with cash. please add 
5% for shipping, handling aed insurance imiimum 5 00) Сао: 
nia residents add 6% sales tax. We accept СОГ» ОЕМ, Institutions 
and corporations please send for a wrillen quotation. All equipment 
в subject to price change and avallabllity wllhout notice АЙ equip- 
ment is new and complete with manulacturer's warranty fusually 90 
days) Showtoom prices may differ from ma order prices 


Send Orders To: 


Р ч 


COHSUMEr 


FANS 2a Vt TS d Mail Order 
com о ) Май Order 


8314 Parkway Drive 
La Mesa, Calif. 92041 
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The NO Compromise on P** 
95-100 Plug-ins 


*(Performance, Power, Price) 


The 32K x 8 bit/IGK x 16 bit STATIC 
RAM BOARD uses low power and its 
fast device access" time of 200 nsec 
(тах.) allows For operation @ 4 MHz 
without any wait cycles. 
Features: iE£F-G96 compatibility with 
extended addressing LI Memory ad- 
dress may start and stop оп any 4K/ 
2K boundary [1 Speclal Memory Man- 
agement and Control Functions (sel- 
ectable vía output port control word(s); 

Bank select/deselect 8K/AK 

Bank write protect 8К/4К 

i тас. Bank readcdress 8K/4K 

Usoftware page select/override Ei Software wait cycle select (if slower devices util- 
ized by user) [1 External power source back-up capability for Memory Array L1 Low 
input power requirements (full memory array - 150 MA max. @ 8 VDC IN — support 
logic- 500 ma typ @ 8 VDC IN) О Socketed RAMs and support logic IC's For easy 
maintenance I Comprehensive Manual 


Assembled and Tested 
Kit P/N 52748-500 $395 


STATIC RAM BOARD 


P/N 52748-500-100 $485 
Bare Board P/N 52748-5XX $95 


IZO task(s) control. 

Features: Two independent SYNC/ 
ASYNC serial ports (Software program- 
mable with status read interface: RS- 
232-C or current loop — 20 ог 60ma 
— or TTL with handshaking. Dedicated 
output connectors for each port) O | i Em 
One strobed 8-bit parallel port with 
handshaking (Software status read) L] 
Three 8-bit parallel ports undedicated . 
& user configured (Software program- Ш TOUT TTT m 

mable for input, output, plus input/outeut/ bidirectional with handshaking or com- 
| binations thereof. Software status read for handshake logic) ГІ Three independent 
| 6-bit timers (Software programmable for 5 operating modes, Indiv, clock source 
input & gate contro! — int. or ext. Uninterrupted read, Two buffered outputs) O 
Eight level priority interrupt controller (Software programmable highest interrupt 


72 m 


Tm ННН ' 
Ll LILLY 


E ШҮ 


БІНЕН | 


ШЕНІ асы 
es 


FE 
E 
o 


"ur 


ab 


laum rena 


level. 8080/Z80 auto restart command) [1 Two software programmable baud rate | 


generators with crystal controlled frequencies — Qi% tolerance O Large proto- 
typing area with access to regulated +5, + 12, — 12VDC. 


Assembled and Tested P/N52748-100-101 $375 
Kit P/N 52748-100 $225 Bare Board P/N 52748-(XX 585 


PROTOTYPING BOARD 


Provides fiexibility and saves hours 
of power busing layout time. 
Features: Bus-bar power distribution 
ГІ Allows wire-wrap or soldering of 
sockets and discrete components 
Accepts all std. sockets on .30" & 60" 
centers |1 3 regulators (+5V + 12У) 
with Filter and decoupling capacitors 
О Accepts edge connectors on .10" 
centers, 

Or complete as shown in photo. 

Kit includes: 3 regulators w/3 heat- 
sinks/filter capacltors/2 bus bars and 
manual P/N52748-400 549.95 
Bare Board Г/М 52748-Axx $34.95 


I/O TECHNOLOGY 


P.O. Box 2119 
Canyon Country, CA 91351 
(805) 252-7666 


"UD TENDRE sug WW mmo 

ҮЙ ШШШ ІШІ ЇШЇП ТТІ 

n "rt Н ШИИ ЛП [CE vig 
ыз 


SS x= 
ь 2 Ж. 


СА residents add 5% tax 
U.S. Gomestic Price, FOB Factory 
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The Datahandler program is 
upgraded and improved constantly. 
New capabilities beyond those 
already mentioned are often sug- 
gested by users. Features are added to 
the standard version only if their 
general usefulness is considered 
worth the extra memory they take 
away from the available file space. 
Other more specialized functions are 
distributed via the MMSFORTH 
Newsletter. 

The user's original floppy disk may 
be returned to MMS for upgrading at 
any time. The fee for upgrading is 
$10, plus $1 shipping and handling. 
Fifteen dollars must be sent by the 
customer with the disk; the extra $4 is 
returned with the upgraded disk 
unless the original arrived damaged 
and had to be replaced, 

The first two issues of the 
MMSFORTH Newsletter are com- 
plimentary to new MMSFORTH and 
Datahandler licensees. А subscription 
of four more issues costs $10. Con- 
sidering the valuable information 
contained in these newsletters, most 
users will find them well worth the 
price. 

The September-October 1980 issue, 
for example, provided information 
on a new utility disk providing a Z80 
assembler, floating-point math- 
ematical operations, a program for 
looking up source-code definitions of 
FORTH words, and a routine for con- 
verting lowercase text to uppercase, 
The issue also explained and listed the 
programming needed to access the 
interrupt-driven clock in the TRS-80 
Expansion Interface and its use in tim- 
ing operations. Also included was a 
listing and discussion of the latest ad- 
dition to MMSFORTH version 1.9, 
which reports available memory 
space on the directory-menu screen 
whenever DIR is entered, and uses no 
additional memory space itself. There 
were other suggested improvements a 
user could make without waiting (and 
paying) for a full upgrade, news of 
coming events, short tutorial articles 
by Tom Dowling, and a listing of 
user-group contacts scattered 
throughout the nation. 

The Datahandler is а personal 
data-base management and utilities 
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SAVE A FEW THOUSAND 
DOLLARS WITH GES FREE 
LIGHTING ENERGY AUDIT. 


General Electric Watt-Miser® II fluorescents any energy saving you can make, with no capital 
and other GE energy-efficient lamps saved a bank in investment. 

Maryland $2,000 a year, saved JCPenney $19,000 a Maybe GE can save you lots of money too. 
year in just one store, and Eaton $665,000 a year All you have to do is cut out the form below, fill it 
in 18 plants. out and mail it to us. 

Many other GE customers are saving thousands When you do, you'll receive a personalized 
of dollars just by replacing the standard lighting computer-generated analysis of 3 savings and 
BET: in their existing Lx. That's why other benefits when ные СЕ 
ighting energy savings offer опе energy cient 
of the quickest paybacks of oe TINGS lamps. " VA 

— ar, А 
TO LIFE. ы... 


еж 

GENERAL 22 ELECTRIC 
lalla a a eee ee ae ee ha ee ee ee ee ee er tte 
SEE WHAT YOU CAN SAVE WITH GES FREE LIGHTING ENERGY AUDIT. 


Fill out this form and mail to General Electric Company, 
7 Lighting Energy Audit, Department PMN-1, Nela Park, Cleveland, Ohio 44112. 


ө? 400 Watt <)> 


О Please have someone come out and help 294 
me fill out this form. 


— 205 


| 

ЖЩ | 
x | | 
B " 
m Е) 
В 2 
Е m D 
[1 Моуу Total Lighting hours Now Total w 
H in use Number per week in use Number үй 
[ Standard Fluorescents Ballast A 
i і? 4’ F40/RS _ Н 4” FA0/RS — о a£ 

20 8'F96 ma) —— =_=. 8" F96 — 105 | 
- з 8 FO6HO ——— p — == 8” F9I6HO 572 == 110 - 
g > $'Е9°61500МА _ NNNM 8' Е961500МА HE 115 
Ш Recessed Downlight Му energy гаѓе і5 $ .  perkilowatt hour 120 ім 
Ш Floods (Divide total dollars from your last bill by @ 
B - 75R30/FL ——— ------ total kilowatt hours used.) = 

Е 52 150R/FL «С. S TA : 

Please send the savings analysis to: LJ 
Е Incandescent Bulbs ы 
m 60 60 Watt _ _ МЕ; 124 ім 
Ш 2 100 Watt а”) _ _ Company 15 aM 
n PAR-Lamps Address lls 
- 76 ISOPAR/FL _ o _ o City____________ State__m_ 229 - 
ial ва 150PAR/SP a | a — Zip Code ға % 
si —— Li 
iu Л 
[3 м 


| 
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If you're looking for 
the best prices 
in the U.S.A. on 


MICROCOMPUTERS 


We have consistently offered the TRS-80 line 
at savings up te 20%. You can save up to 
$1500 by buying from Computer Discount of 
America. 

Model II 

26-4002 64K, 1 disc 


Model 111 
| 26-1051 АҚ, Level | 
26-1062 16K, Level |11 
26-1066 48K, Level [| 2-drive/RS-232 


Calor Computer 
6-3001 4K 
26-3002 15K w/Ext. Basic 


EPSON 

МХ70 Printer 
MXBO Printer 
MXROFT Printer 


ATARI ===: 


| MICROCOMPUTERS d Гл 


We have the full line of ATARI personal personal 
computers and systems. 


Our savings are as big on expansion inter- 
faces, printers, diskettes, Apple Computers, 
OKIDATA Microline, C-ITOH Starwriter, 
Lexicon Modems — everything for your 
Computer. 

We have the largest inventory in the North- 
east, and most models are in stock, for 
immediate delivery. Our full price catalog or 
a price quote is as near as your phone. 


CALLTOLL FREE: 
800-526-5313 


Computer 


Discount 
of America 


COMPUTER DISCOUNT OF AMERICA, INC. 
15 Marshall Hill Road, West Milford Mall 
West Milford, New Jersey 07480-2198 

| їп New Jersey Call 201-728-8080 


$3385.00 


5 510.00 
$ 845.00 
$2115.00 


$ 489.00 


$ 375.00 
$ 485.00 
ED. 985.00 
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$ 325.00 


package of impressive capability, 
well documented and easy to use. If 
you want to make the most of your 
TRS-80, this program provides the 
best way I know to put it to work 
organizing and managing informa- 
tion, If you have or can upgrade to a 
32 K-byte system with one or more 
floppy-disk drives, it is well worth 
the price to acquire MMSFORTH, if 
only to use The Datahandler. With 
48 K bytes of user memory and a 
printer, many small-business tasks 
can be managed very capably. For the 
FORTH programmer, Тһе Data- 
handler can be used as a starting 
point for a wide variety of custom ap- 
plications, since source code is pro- 
vided and FORTH programs are 
characterized by ease of modification 
and extension. Programs run about 
twenty times faster than equivalent 
operations in BASIC and compile in- 
to relatively little memory space. 

The Datahandler, with complete 
documentation and a single-system 
license, sells for $59.95. MMSFORTH 
with license and equally good 
documentation is $129.95, giving the 
TRS-80 user an additional powerful 
computer language and operating 
system, 

I have the first Datahandler sold by 
MMS and have been an active 
member of the users’ group since it 
was formed. In this time I have heard 
of no user who is less than en- 
thusiastic about the program's 
features and many uses, Most users of 
a suitably configured TRS-80 should 
find many constructive ways to put 
The Datahandler to work. 


Conclusions 

eThe Datahandler is a data-base 
management utility for TRS-80 
Model I microcomputers, ideal for 
personal use and for many business 
applications. 

elt requires at least 32 K bytes of pro- 
grammable memory and one floppy- 
disk drive. А memory size of 48 K 
bytes with two drives and a printer 
complete an ideal system for most 
uses. 

eMMSFORTH 15 required as the 
operating system and also gives you a 
powerful new language with many 


advantages, No knowledge of 
FORTH is needed to use The 
Datahandler. 


eAdvantages include excellent 
documentation and interactive pro- 
gramming for easy use by anyone, 
many convenient features to speed 
keyboard operations, and very fast 
computer operations, including fast 
sorting. Routines are included for 
maintaining a mailing list, printing 
address labels, checkbook balancing, 
and custom reporting. The 
Datahandler is completely flexible in 
number and size of fields and field 
titles, Custom report formats for 
special needs can be tailored to order 
by MMS and by many other compe- 
tent programmers. А wealth of 
powerful routines in source code are 
provided from which the professional 
can rapidly assemble custom soft- 
ware. 

eDisadvantages are limited to the 
fact that very large files which cannot 
fit within the computer's user 
memory must be divided into sections 
that do fit. For the applications for 
which this utility was primarily in- 
tended, dividing files is seldom 
necessary and causes little inconve- 
nience when it is; the speed of opera- 
tion achieved by having the entire file 
in user mernory is of more value. I 
know of no other major disadvan- 
tages. 

eThe cost of the entire 
Datahandler/MMSFORTH package 
(with single-system licenses and 
documentation) is, in my opinion, 
very reasonable and would not be out 
of line for The Datahandler alone. 
eFor the programmer, source code is 
provided and custom modification is 
not difficult. In fact, this one utility 
program can be used as the starting 
point for a wide range of special ap- 
plication programs. Ш 


Make America smarter. 
Give to the college 
of your choice. 


Stop the Floppy Shuffle 
p 


Announcing 
The David Hard Disk Subsystem 


Now with Konan's 
David Hard Disk Sub- 


Compared to cassettes, 
floppies were the 


greatest thing system you can һауе 
since the inte- 32 times the storage of 
grated chip. a mini-floppy in about 
But with in- the same amount of 
creased ap- space. At a cost per 
plications, , megabyte that really 
data bases, makes sense, the David 
and speed / Subsystem is available 
requirements, for a variety of micro- 

a lot of busi- і computers. 


ness people се "ҸҸ 
spending more time 

doing the “Floppy Shuffle" 
and less time doing work. 


So if you own а personal 
computer, check into the 
David Hard Disk Subsystem at 
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your local dealer and stop do- 
ing the Floppy Shuffle. And if 
you want real timesharing 
capabilities, a networking 
card is available. 


The David Subsystem is 
available immediately. 


Toll-free Information Line 


800-528-4563 


E67. асап жан 

KONAN CORPORATION 

1448 NORTH 27TH AVE, PHOENIX, AZ 85009 
(602) 269-2649, TWX/TELEX 9109511552 
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System Review 


Microsoft Softcard 


The Microsoft Softcard offers 
Apple owners increased flexibility 
and a strong alternative or comple- 
ment to the Language System from 
Apple. At a suggested retail price of 
$399 Softcard comes with version 2.2 
of the CP/M operating system and 
Microsoft's BASIC-80, version 5.0. 

In addition, a number of other 
Softcard support products are avail- 
able, including Microsofts FOR- 
TRAN and COBOL, an assembly- 
language development system, a 
BASIC compiler, muMath and 
muLisp, and 16 K-byte memory ex- 
pansion cards. None of these are inex- 
pensive; for example, the COBOL 
language system retails for $750 
(making FORTRAN seem like a com- 
parative bargain at $195}, but the 
point is that you can now have these 
languages, plus a variety of software 


3 *. 
NN D "a 


Mark Pelczarski 
1206 Kings Circle 
West Chicago IL 60185 


already written for CP/M, on your 
Apple. 


Overview 

The Softcard package comes with 
the card, 13- and 16-sector disks, and 
two thick manuals. The card is manu- 
factured for Microsoft by California 
Computer Systems of Sunnyvale, 
California, and was designed by Don 
Burtis of Burtronix in Huntington 
Beach, California. With the exception 
of slot 0, it works in any of the Apple 
peripheral slots and the Softcard 
package will work alongside the 
Apple Language System. The Lan- 
guage System actually extends the 
ability of the Softcard system by pro- 
viding an extra 12 K bytes of pro- 
grammable memory. The Softcard is 
not compatible with the Apple III. It 
does work with all of the 80-column 


d Inn m 
p 


Photo 1: Microsoft's Softcard package. Included are the card itself, software for the 
Apple II, and a two-volume set of manuals (with installation instructions, information 
on using CP/M, hardware details, Microsoft BASIC reference, and documentation on 


other utilities. 
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boards now available for the Apple 
II. 

The software supplied is the CP/M 
operating system and two versions of 
BASIC. The 13-sector disk contains 
MBASIC, which is Microsoft's ANSI 
(American National Standards In- 
stitute) compatible BASIC-80, with a 
few additions to accommodate 
Apple’s low-resolution graphics 
features, The 16-sector disk also con- 
tains GBASIC, which includes high- 
resolution graphics commands. 
CP/M, the operating system, is ап 
abbreviation for Control Pro- 
gram/Microcomputer, and is licensed 
by Microsoft from Digital Research, 
Inc. This version of CP/M includes a 
variety of disk and transfer utilities, 
plus an 8080 editor/assembler/ 
debugging utility. The software was 
produced by Neil Konzen, a name 
that will be familiar to anyone for- 
tunate enough to own Synergistic 
Software's Program Line Editor, 
another of Neil's Apple creations. 


Using the Softcard 

The two system manuals are very 
thorough and provide simple to very 
technical information. One is for 
CP/M, the other tells how to use 
BASIC 5.0 and the included software 
utilities. The first subject covered is 
how to back up the master disk. The 
beginner will probably want to go 
from there to more familiar ground 
and play with some of the BASIC 


About the Author 

Mark Pelczarski is a software consultant and 
Director of Micro Co-op, a consumer buying 
cooperative. He previously was Editor of Soft- 
Side magazine, and a computer science in- 
structor at Northern Illinois University. 


Most small system users think all micro- You'll also get a full ASCII keyboard with Whether your application is small 

nputers are created equal. And they're an 18 key numeric pad and individual cursor business, scientific, educational or just word 

nt. If you want performance, convenience, control keys. Twin RS232C serial ports for processing, the SuperBrain is certainly an 

‘ling, high technology and reliability (and fast and easy connection to a modem or exciting solution to the small computer 

о doesn't?) your micro usually has a price printer. Dual 780 processors which operate problem. And since you can easily expand it, 

j that looks more like a mini. It seems big at 4 MHZ to insure lightning-fast program you'll probably never outgrow it. 

fformance always means big bucks. But execution. And the list goes on! Feature after Call or write us today for a complimentary 

t so with the SuperBrain! feature after feature. copy of our "SuperBrain Buyer's Guide." We'll 

Standard SuperBrain features include: twin Better yet, the SuperBrain boasts modular show you how you can get big system per- 

Jble-density 514" drives which boast nearly design to make servicing a snap. А common formance without having to spend bíg bucks. 

0,000 bytes of disk storage — expandable screwdriver is about the only service tool иш 

10 megabytes. A full 64K of dynamic you'll ever need. And with the money you'll — | | | — INTERTEC 

М.А CP/M* Disk Operating System to Save on purchasing and maintaining the | | | 
1 


! 
ше compatibility to literally hundreds of ouperBrain, you could almost buy another one. === (= SYSTEMS 
ication packages presently available. And, For under $3,500, it is truly one of the most 2200 Biber fiir Ri. Colaba SC 29210 
12" non-glare, 24 line by 80 column screen. remarkable microcomputers available anywhere. (803) 798-9100 TWX: 810-666-2115 
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commands, learning how to use the 
operating system as the need arises. 
BASIC 5.0 is a nice way to convert 
to a structured language. If you're 
already familiar with BASIC, Apple- 
soft or another version, you won't be 


trying to learn a new language from 
scratch. The advantages of BASIC 


5.0 include several new commands 
that support structured program- 
ming. (See table 1 for a list of en- 

hancements and their descriptions.) 
The most convenient additions are 
the inclusion of the ELSE clause in the 
IF-THEN statement, the PRINT US- 
ING statement for explicit formatting 
of output, the inclusion of real disk 
commands, replacing the ungodly 
PRINT Control-D commands of 
Apple's DOS, and BASIC's version of 
a DO WHILE loop: WHILE/WEND. 
An example of the latter, paraphrased, 
would be: WHILE this condition is 
true, keep repeating all the com- 
mands before the WEND statement. 
This version of BASIC is also com- 
patible with current ANSI standards, 
so the use of BASIC programs written 
Text continued on page 158 


Name 


Manufacturer 


Price 


$399 


Hardware 


Software 


FIELD PROVEN!! 
10 MEGABYTES and MORE for the TRS-80* Model II 
plus SHARED ACCESS to HARD DISK DRIVE 


Hard/Soft Disk System (HSDS) Software allows access as single drive. You can 
have thal 10 Megabyte continuous file - ihat 50,000 name maillist or inventory! Or 
a directory with 1000 entries! All completely compatible with TRSDOS 2.0 BASIC. 
You can mix floppy and hard disk drives. Includes special utilities including HPURGE, 
DCS Directory Catalog System, HZAP Hard Disk Superzap, and many special 
formatting options. Three to ejght times faster than tlogpy! RACET quality. 


HARD DISK DRIVE & CONTROLLER $5995. Satond Uset $595. 
HSDS Software 5400, (Note; HSDS now also available for CORVUS drives!!) 


INFINITE BASIC (Mod | & |)! Tape or Disk) Mod 1 $50.00, Mod ІН $60.00 
Extends Level If BASI with complete MATRIX functions and 50 more string 
functions. Includes RACET machine language sorts! Sort 1000 elements in 9 
seconds!! Select only functions you want to optimize memory usage. 


INFINITE BUSINESS (Requires Intinila BASIC) Mod i & 111 $30.00 
Complete pinter pagination controls — auto headers, rwr Je numbers. 
Packed decimal алтей — 127 digit accuracy +, —, *, /. Binary search 
of sorted and unsorted arrays. Hash codés, 

BASIC CROSS REFERENCE UTILITY (Mod Il 64K) $50.00 
SEEK and FIND functions for Variables; Line Numbers, Strings, Keywords. ‘All’ 
options available for ling numbers and variables. Load tromy-BASIC — Call with 


'CTRL'R. Output to sorgen or printer! 


DSM Mad 1 $75.00, Mod 11 $150.00, Mod III 590.00 
Disk Sort/ Merge for RANDOM files. All machina language stand-alone package for 
sorting speed. Establish sort specification in simple BASIC command File. Execute 
from DOS. Only pev actlon te sort is to change diskettes when Ду эк 
Handles multiple diskette files! Super fast sort times — Improved disk 1/0 times 
make this the fastest Disk Sort/Merge available on your TRS, 

(Mod | Min 32K 2-drive system. Mod (| 64K 1-drive Mod III 32K 1-drive) 


GSF (Mod | & 111 Tape or Disk - Specity Memory Size) 

Mad | $25; Mod II $50; Mod 111 $30 

Generalized Subroutine Facilities. The STANDARD against which all other sorts are 
compared! And then compare prices! Machine language — fast and powertul! 
Mulli-key multi-variable and США character string. Zero and move arrays. 
Mod il Includes USR PEEKS and POKES. Includes sample programs. 


Microsoft Softcard 


Microsoft Consumer Products 
400 108th Ave NE 

Bellevue WA 98004 

(206) 454-1315 


Computer needed 
Apple II, 48 K-byte minimum 
storage, and a disk drive 


Peripheral card that fits in any of 
the Apple expansion slots (except 
0). The microprocessor is a Z80A 


At a Glance 


Research, and Microsoft BASIC 5.0, 
13-and 16-sector versions with 
Apple enhancements 


Documentation 

Two manuals, approximately 400 
pages, one primarily about CP/M, 
the other about BASIC 5.0 


Options 

Microsoft's FORTRAN, COBOL, 
muMath, muLisp, assembly-lan- 
guage development system, and 
BASIC compiler; 16 K-byte memory 
‘expansion card (or the Apple 
Language System) 


Audience 

Those seeking to increase the soft- 
ware flexibility of their Apple II 
computers 


CP/M, version 2.2, from Digital 


DISCAT (32K 1-drive Min) Mod 1, lit $50.00 
This comprehensive Diskette Calaloguing/Indexing utility allows the user to keep 
track of thousands of programs in a categorized library. Machine language program 
works with all ТВ5005 and NEWDOS versions. Files include program names and 
extensions, program length, diskette numbers, front and back, and diskette free space. 


KFS-80 (1-drive 32K Min — Mod II 64K Mad І, 111 $100.00; Mod 11 $175.00 
The keyed lile system provides keyed and sequential access to multiple files. Provides 
ihe programmer with a powerful disk handling facility for development of dala base 
applications. Binary tree index system provides rapid access to file records. 


MAILLIST (1 -dri ast ances ds = 00; Mod II $150.00 


This ISAM-b4$ed mail 506665 UMEN FOUI-HBYS- E по separate 
sorting. Sup -digit zip code and 3-dighptalé4ade Bat шев. Mask 
and query selgetion. Record access times un 8744808) "| 

: voeem | t d" “ * \ 
COMPROC (Mod & Mod Ili — Disk only) Мой 152; Мо 11880-7 
Command Proggssor. Auto your disk to pe | рете of : 
you can give drom the keyboard. DIR, FREE, pause, wan 40 user 
of FILES an@ MEM SIZE, RUN program, r8 


oh ately 
return to DO eti. Includes lowercase driver 50 p det T Т) 


UTILITY PACKAGE Mod I) ыыы „| $150.00 
Important епһапседедіѕ д. Ша-Мад1,-1Ллв, Шо ера садаа alone will pay 
for the packagd Jl, even yor! Fy inipd, iQ. .Lodepage manual! 


жогу 
ХНІТ, уж, 


bad diskettes! Xl t т, 


diskette include. tracks. рий 
builds consolidéted-diret HEE ps 12 display or 
listing sorted by disk name or tile name plus тоге, Change Disk ID with DISKID. 
XCREATE preallocates files and sets 'LOF' to end to speed disk accesses. DEBUGII 
adds single step, trace, subroutine cailing, program looping, dynamic disassembly 
and more!! 


DEVELOPMENT PACKAGE (Mod |i 64K) $125.00 
Includes RACET machine language SUPERZAP, Apparat Disassemblar, and Modei 
|! interface to the Microsoft ‘Editor Assembler Plus’ software package including 
uploading services and patches for Disk 1/0. 

E- RACET comeures Sj 


CHECK, VISA, M/C, C.0.D., PURCHASE ORDER 
TELEPHONE DRDERS ACCEPTED (714) 997-4950 1330 N. QLASSELL, SUITE M, 
DRANGE, СА 92667 


“ТҢ5-80 IS А REGISTERED TRADEMARK 
OF TANDY CORPORATION 


GAT, X nz n ruct oe cbver date from 
БӨЛҮҮ tad. masieelect, absolute 
langetany secior on 


ibcovery. OCS 
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OTHERS MAY SEE 
THE ERRORS OF YOUR WAYZ. 


ONLY MICROSPELL 
CORRECTS THOSE WAYS. 


Lifeboat Associates, the world's foremost 
source for microcomputer software, proudly 
presents MicroSpell,'" the first program that not 
only isolates spelling errors in your text, but ac- 
tually corrects them. 

MicroSpell works with your word processor. 
And if you have the best word processing system, 
why settle for anything less than the bes! spell- 
ing corrector? 

Goes Beyond The Competition 

Ofher spelling programs function primarily as 
spelling checkers, merely pointing out words 
with suspect spelling. It's left up to you to deter- 
mine the correct spelling and then type it in. 

MicroSpell, the only spelling program that 
knows how to "spell," corrects the error automat- 
ically. Here's how it works: MicroSpell will read 
your text, carefully looking for words that might 
be spelled incorrectly. When it comes across a 
word that its not absolutely sure of, it stops and 
shows you that word, along with its context. Then 
it searches through its own built.in dictionary 
and presents a list of guesses which it "thinks" 
might be correct. All you have to do is press a key 
and the misspelled word is corrected. There is no 


need to bother with your own dictionary, or even 
to type in the change. MicroSpell will do it all for 
you! 

The Most Complete Built-In Dictionary 

MicroSpell uses word stems and suffix strip- 
ping routines, so its dictionary of 25,000 word- 
parts can deliver over 150,000 words to you. And if 
that's not enough, MicroSpell will let you add 
thousands of additional words, so you can create 
and store specialized dictionaries of technical 
terms, unusual expressions, even acronyms. Апа 
you can let MicroSpell know just when апу of 
these special dictionaries are wanted. 

MicroSpell is highly interactive and designed 
to complement word processing systems that 
create ASCII text using a СР/М" compatible 
operating system. It requires minimum disk stor- 
age capacity of 70K per drive. 

So why settle for a program that merely finds 
your mispellings when you can get the one that 
corrects your misspellings? MicroSpell. It cor- 
rects the errors of your ways. 

MicroSpell is brought to you exclusively and 
supported completely by Lifeboat Associates. 
Call or send us the coupon below. 


LIFEBOAT WORLDWIDE offers you the world's largest library of software. Contact your nearest dealer or Liteboat: 


ыы Assnciales LHebost x Lifeboal Associates. Ltd 


1651 Third Ave B 

Mew York. NY 100 1-2-8 London WC2H SLU, England 
Tel (212) 860.0 а-ы, Tokyo KS Japan Ter 1636-9028 bs 
Telex 640553 (2501 NYK) Tel: 03-497-3901 Telen: 893709 (1 BSOFTG) 
TWR 710-581-2528 Telex: 2423296 (LBJIYO} 


Lileboat Associales Gmbh Inlersoft GmbH Lifeboa! Associates, SARL 
Hintesberestrasse Schpssgarienweg 5 10. Grande Rue Charles de Gaulle 
Pastiach 251 D-8045 Ismaning W Germany 92600 Asnweres, France 

6330 Cham Swilzerland Tel. 089-365-4 

Tel 14 Fetes: 5213643 1500) 


z. 6-56 
Telen 865765 (MICO CHI 


JH. | 2772 
lifeboat 


World's forem “таге source 
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1651 Third Avenue, New York, New York 10028 
or call (212) 860-0300. 


О Please send me more information on MicroSpell. 
(2 Please send me a free Lifeboat catalog. 


Tek 1-733-08-04 
Telen- 250303 (PUBLIC X PARIS) | Lil Tide 


tes! City. State Zip 
= MicroSpell is a trademark of Bob Lucas. 
CP/M is a registered trademark of Digital Research. 


Copyright © 1981, by Lifeboat Associates 
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SPECTACULAR 
OFFERS 


BASF "FLEXYDISK"... 
Superior Quality data 
storage medium. 
Certified and guaranteed 
100% error free. 


SINGLE SIDED-SINGLE DENSITY 


10/$24 
10/$5 


MAXELL- DISKETTES 
The best quality 
diskelte money can buy. 
Approved by Shugart 
and IBM. 

Sold only in boxes of 10 


$3.90 

, $4.25 

5, e dece a $5.60 
ALL MAXELL DISKETTES ARE DOUBLE DENSITY 


LIBRARY CASE... 
ring binder album. 
Projects your valuable 
programs on disks 
Fully enclosed and 
protected on all sides. 
Similar to Kas-sette storage box. 


Library 3-Ring Binder 
514" Mini Kas - sette/10 
8" Kas-sette/10 


DISKETTE DRIVE HEAD CLEANING KITS 
Prevent head crashes and 
insure efficient, error- à 


free operation. 


SFD CASSETTES 
C-10 Cassettes 
(All cassettes include box & labels) 


Get B cassettes,C-10 sonic and 
Cassette/8 library album for 


‚„..-.-4...$8.00@ 


only........... 
(^s lilustrated) 


HARDHOLE 
Reinforcing ring of 
tough mylar protects 
disk from damage 
5м” Applicator $3 5%” Hardholes $6 
8" Applicator $4 50/8” Hardholes $8 
VISA € MASTERCHARGE е MONEY ORDERS 
CERTIFIED CHECK е FOR PERSONAL CHECKS 
ALLOW TWO WEEKS e C.O.D. REQUIRES A 10% 
DEPOSIT ө CAL. RES. ADD 6% SALES TAX 

MIN $2 SHIPPING & HANDLING € MINIMUM 

ORDER $10 € SATISFACTION GUARANTEED 

OR FULL REFUND 
Write for our free catalog 


PRODUCTS 
8868 Clairemont Mesa Blvd. 
sam Diego, CA 92123 
Toll Free 


1-800-854-1555 


For Orders Only 
For information or California orders 


(714) 268-3537 


156 November 1981 © BYTE Publications Inc 


1 ж 


Some new features of BASIC 5.0: 


AUTO —Automatic line number- 
ing when entering programs. 


BEEP—Sounds the "Bell," instead 
of using an invisible Control-G. 


Boolean operators—In addition to 
AND, NOT, and OR, BASIC 5.0 
has XOR (exclusive OR), IMP (im- 
plication), and EQV (equivalence). 


BUTTON —Instead of PEEKing at 
locations to find if a paddle button 
is pressed, 


CALL—Can be used to call Z80 
and 6502 subroutines, and pass 
parameters to them. 


CHAIN—Runs another BASIC 
program, allowing variables to be 
passed. 


COMMON —In conjunction with 
CHAIN, passes variables to 
another program. 


Disk I/O—OPEN instead of 
PRINT ""D OPEN”; likewise 
CLOSE, СЕТ), INPUT#, 


WRITE#, and so on. 
EDIT —Àn in-line program editor. 


ELSE—As in: IF X = 0 THEN 
PRINT "ZERO" ELSE PRINT 
"NOT ZERO" 


Functions—New string functions 
INSTR, which searches for a sub- 
string, and 5ТКІМО%, which 
allows repetitive string definition. 


HSCRN—Tells whether a point on 
the high-resolution screen is on or 


off. 


LPRINT—Outputs a line to the 
printer, instead of using: PR#1 : 
PRINT. 


MERGE-—Allows 
files to be merged. 


two program 


MOD—Finds the remainder of а 
division. This was available in In- 
teger BASIC, but it's not included 
in Applesoft. 


PRINT USING—Allows format- 
ting of output, and is much more 
flexible than HTABs and VTABs, 


RENUM—Allows you to 
renumber your program lines. 


SWAP —Interchanges the values of 
two variables without using an in- 
termediate variable. 


User Functions—Can be defined 
with multiple arguments, instead 
of Applesoft's single-argument 
functions. 


Variable types—Includes integer, 
single, and double precision; up to 
16-digit accuracy. 


VPOS—Finds the vertical position 
of the cursor. 


WHILE/WENDC-A loop structure 
similar to FOR-NEXT, except it 
checks for a condition each time 
instead of counting. 


Applesoft commands not sup- 


ported: 


Cassette LOAD and SAVE, 
STORE and RECALL —Cassette 
functions are not included at ail. 


ESC editing—Replaced with the 
EDIT function for line editing. 


FLASH —No flashing characters. 
HIMEM, LOMEM 

Shape Tables—None of the shape 
functions, DRAW, XDRAW, 
ROT, or SCALE, are supported. 


[М#, Pr#—Commands are already 
device oriented. 


Table 1: Comparison of the features available in Microsoft MBASIC 5.0 as supplied 
with the Microsoft Softcard and Applesoft BASIC. 
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RM/COBOL 


.. FROM ONE OPERATING SYSTEM TO ANOTHER! 
A VITAL WAY TO PROTECT YOUR SOFTWARE 
INVESTMENT FOR THE FUTURE!! 


The RM COR, language runs on more different Oper- 
ating Systems and more different-sized computers than 
any other similar language. For starters, it runs on NCR 
and TI minicomputers and, in the micro field, on the 
CP/M*, MP/M?, TRSDOS5, OABIS*, MOASIS*, and UNIX 
(ONYX version) Operating Systems...to mention only 
a few. 

Until now, serious business software of the scope and 
flexibility seen in the minicomputer world has not been 
available on micros. ПАЛФИ, now allows transfer of 
such software with a minimum of fuss. 

We have participated in such a mini-to-micro transfer 
of а major set of general business software.. using RAL 
CORI, as the transfer mechanism, of course. Running on 
literally thousands of minicomputers, these refined, 
enhanced, and proven software packages cover A/R, A/P, 
G/L, P/R, Order Entry (with Invoicing and Inventory 
Control) as well as Sales Analysis. The packages define а 
new level of achievement for features and flexibility in 
micro applications software and offer top quality at a 
reasonable price. 

For immediate information, call 714-848-1922 for your 
complete product descriptions. 


Me SMITH, THIS SOFTWARE | Witt DEFINITELY 
ANCE YOUR CU PROCESSI us 
FINAN IAL УНА К Li SUAM ITY. 


44 S 15-4) 


A қ TEL. 


714-848-1922 


.„ PLUS ALL THE OLD, FAMILIAR FAVORITES that. 
we continue to offer, such as: 

General Business—Client Accounting (CPA Write-up) 
FMS* (Financial Modeling System) 
NAD’ (Name and Address System) 
Real Estate— REAP ( Real Estate Acquisition Programs } 
PMS (Property Management System) 
MLS® (Multiple Listing System) 

Health Care—APH® (Automated Patient History) 
Word Processing and System Software— Magic Wand? 
QSORT" 
CBASIC!0 


and Cybernetics’ unique TRS-805, Model II CP/M offering 
high performance, hard disk support, and CP/M com- 
patibility. 

Trademarks of: 

1—Ryan McFarland Corp; 2—Digital Research, Inc.; %--Тапду 
Corp., 4—Phase One Systems, Inc; 5—Bell Telephone Laborator- 
ies, Inc; 6—American Business Systems, Ine; 7—Structured 
Systems Group, Inc.; 8— Cybernetics, Inc.; 9— Peachtree Software, 
Inc.; 10—Compiler Systems, Inc. 


RINE TUCE 
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8041 NEWMAN AVE, SUITE 208 
HUNTINGTON BEACH, СА 82647 
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Text continued from page 154; 
for other machines using ANS] 
BASIC is possible. 

After the language is loaded, about 
14 K bytes of working storage are left 
on a 48 K-byte system. Hence, there 
are advantages to having the Lan- 
guage System ог the optional 
16 K-byte memory board. Either 
choice gives an added 12 K bytes of 
working storage. À 4 K-byte slice of 
that memory range is inaccessible: 
those are hexadecimal memory loca- 
tions C000 thru СЕРЕ, which are 


Industrial Sales Department 
a call. That shouldn't be too 
hard to manage. 


DANA INDUSTRIES 
2612 Croddy Way 
Santa Ana, СА 92704 
(714) 641-1332 
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The simplest way to 
manage your Apple. 


swapping or waiting for your programs to translate. 
That's because it's written in the language most easily 
understood by your Apple? So you need only one disk 
drive. And each key retains the same meaning. 

To simplify matters even more, File-Fax comes with 
complete instructions including a tutorial. And help 
screens can be called up throughout your programs. 
We've even made it easy to get File-Fax. Just give our 


*Apple is a registered trademark of Apple Computer, San Jose, California. 


allotted for peripheral card I/O by 
the Apple. Another 4 K bytes, for the 
6502 microprocessor's stack, the text 
screen, and other miscellany, are not 
available to the Z80, so Microsoft 
refers to 44 K- and 56 K-byte sys- 
tems, rather than 48 K- and 


64 K-byte systems. 

CP/M for the Softcard is a com- 
plete version of the operating system. 
The command files provided with 
CP/M are shown in table 2. The stan- 
dard CP/M 8080 assembler is in- 
cluded, along with a line-oriented text 


If you're interested in 
managing all your busi- 
ness and personal infor- 
mation exactly like you 
want, we have a simple 
solution. It's File-Fax" The 
fastest and easiest-to- 
learn Data Base Manage- 
ment System that allows 
you to design your own 
formats. 

With File-Fax, you can 
store and retrieve infor- 
mation without guessing 
how your printouts will 
look. And there's no disk 


DANA 


INDUSTRIES 
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editor and DDT (Dynamic Debug- 
ging Tool) for machine-language pro- 
grammers. Utilities are also available 
for transferring files from one device 
to another PIP (Peripheral Inter- 
change Program), simulating batch 
jobs with disk input files (SUBMIT), 
dumping the hexadecimal contents of 
any file (DUMP), and transferring 
text and binary files from Apple DOS 
disks (APDOS). 


Using Other CP/M Software 

А language or operating system is 
of little value if it is nonstandard or 
can't be used with existing software. 
Softcard provides a DOWNLOAD 
program, a listing, and programming 
details for an UPLOAD program, 
that when loaded into respective sys- 
tems (DOWNLOAD for the Apple, 
UPLOAD for another CP/M ma- 
chine) allow the transfer of CP/M 
files from another CP/M system to 
the Apple through a serial RS-232C 
port. This does, of course, assume 
that you have the appropriate serial 
interfaces and another CP/M system 
available. А working knowledge of 
8080 assembly language is also neces- 
sary for implementation of the 
UPLOAD program. 

Another possible solution is to 
transfer CP/M files to an Apple DOS 
disk as a text file and convert that file 
to a CP/M file using APDOS. How- 
ever, the text file created with the 
Apple DOS will use only a carriage 
return as a delimiter, while CP/M re- 
quires a carriage return and a line 
feed. Depending on the language, at 
this point, more tinkering is needed 
for the Softcard to understand your 
program. The saving grace to all non- 
tinkerers is the fact that companies 
such as Lifeboat, Peachtree Software, 
Microapt and Structured Systems of- 
fer their CP/M software already on 
Apple-format disks. Also, the Com- 
puter Shack in Pueblo, Colorado, 


will, for $10, download any CP/M 
program you send them for use with 


the Softcard. 


Using the 6502 from CP/M 
It is possible for programs written 
for the Softcard to call routines writ- 
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imagine, a true business alternative to VisiCalC and d BASE Il 
It's Here! 


GICALC and QUEST 


Written in UCSD Pascal™ 


RODUCTS 


SOFTWARE P PRODUCTS 


sorTWARE PRODUCTS 
INTERNATIONAL 


INTERNATIONAL | INTERNATIONAL 


LOGICALC™ | : QUEST” PE lh COL TING SYSTEM: 


нб 
nina MODEL — 


REPORT GENERATING 5Ү5ТЕМ 


In addition to the basic features found in other financial modeling systems LOGICALC QUEST is a relational data base providing single, multi-user and distributed 
provides the follawing: processing capabilities. Concurrent access to QUEST is handled through a built-in 
record locking mechanism. QUEST uses a subset of the SQL query language (ІВМ 5 


* Conditional expressions allowing "what if" processing together with relational recently announced relational query language). 


operators (&.g. <, « »,2», 2» =,=} and logical operators (AND, OR) with 


parenthesis * Interface to application software via high level calls 
* Complete interface to QUEST (SPI's relational data base), ASSET (SPI's Accounting * User definable screen mask (up to 8 pages per record) 
system) and word processor * Arithmetic expression evaluator to combine fields in formulas 
* Built in financial functions like linear regression, present value, depreciation, “ Conditional expression handling ("what if" processing on selected fields) 
consolidation and more * Data entry range checking and password protection on selected fields 
* Column format feature for individual column width, column precision or individual * Scan for records with partial information. 
entry precision * Find records qualifying on any number of search criteria using relational and 
* Dump utility to obtain a hard copy of the model to facilitate audit trails logical operators 
* Merge command to combine two or more reports * Sort records by as many as 15 key fields (ascending or descending) 
* Print command to print entire or partial reports according to parameters you specily * Join, select and project implementation to facilitate relational query processing 
Including titles, page width and length. If the report to be printed exceeds the width * Create, restructuring and recover utilities of files 
of the printer LOGICALC automatically splits the report into two or more pages * Complete interface to LOGICALC AND ASSET (SPI's accounting system) 


which when laid side by side form the complete report. * Report Generator lets user define report formats, headings, page footing, 


subtotals, level breaks. Buiit in arithmetic and logic processor enables the user 
Only $290.00 to design very complex reports. Only $490.00 


Other Programs which interface to Quest and Logicalc are available now : 
» ASSET, SPI's Accounting System 

* Medical Billing 

* Boutique Management System 

* School Management System 


ын Products Gaternational 


5482 COMPLEX STREET, SUITE 115 
SAN DIEGO, CA 92123 

PHONE (714) 268-4346 

“ Visa and MasterCard orders accepted. 
* Dealer inquiries invited. 


Visicalc is a registered trademark of 
Personali Software, UCSD Pascal 

із a registered trademark of 

the Regents, University of California, 


SEE US AT COMDEX 
BOOTH 685 


on th 


Get а520 rebate 
I-59 Programmable. 


Even without the $20 State Software™ modules join our Professional Program 
rebate, the ТІ-59 is special and successfully attack Exchange for access to over 
—it’s our most powerful complex engineering, 2500 additional programs. 
programmable, and we've business, statistieal and So if you like the idea of 
never offered it at a lower scientific problems. Апа by having real programmable 
price. adding the optional PC-100C power, take us up on the rebate 


The TI-59 gives you up to printer, you can record your offer. Buy a TI-59 now, and fill 


960 program steps, or upto 100 calculations. But ifthat’s not out the coupon below. The offer 
memories, plus magnetic card enough, any TI-59 owner can ends December 31, 1981. 
read/write capability. You ean 


also slip in one of TI’s Solid TEXAS INSTRUMENTS 


INCORPORATED 


“Wow! 


Another good deal!” 


I bought my T1-59 Programmable at % 


(store name): smc 
and have attached the dated sales 
receipt and completed customer infor- 
mation card (packed in box). My ТІ-59 
Serial Ne.is_.__ (гот 
back of calculator), Please send my $20 
rebate check to: 


NAME 
ADDRESS 


CITY — STATE ZIP 


Send to: Texas Instruments T1-59 Rebate Offer, 
Р.О. Box 725 Dept. 59, Lubbock, Texas 79491. 


NOTE: Proof of purchase must be dated between Auguat 1, 
198] and December 31, 1981. Offer void where prohibited. 
Offer only in U.S.A. Rebate applies to purchases of 
ТІ-59 able only. Items must һе postmarked by 
January 15, 1982. Allow 30 days for delivery. Limit опе per person/address. WA 1373 
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Built-in CP/M Commands: 
DIR—Lists the disk directory. 


ERA—Erases a file or files from 


disk. 
REN—Renames a disk file. 
SAVE—Saves a file to disk. 


TYPE—Displays the ASCII con- 
tents of a disk file. 


USER—Used to divide the disk 
into up to 16 separate user areas. 
USER specifies access to one of 
those 16 areas. 


Transient Commands: 


ASM—Loads the 8080 assembler 
and assembles a program from 


disk. 


DDT—Dynamic Debugging Tool, 
an interactive machine-language 
debugging aid, allows program 
traces and editing. 


DUMP—Displays the hexadecimal 
contents of a file. 


ED—CP/M's editor utility. 


LOAD-Creates a transient com- 
mand file from а machine- 
language file on disk. 


PIP—Peripheral Interchange Pro- 
gram, allows you to copy, merge, 
print, and load disk files. 


STAT —Provides statistical infor- 
mation about disk space and 
device assignments. 


SUBMIT —Executes the CP/M 
commands put in a special file with 
the editor program. Allows pro- 
grams and commands to be 


Table 2: List of the features and utilities of the CP/M operating system included 


with the purchase of a Softcard. 


batched together as Apple's EXEC 
command does. 


CP/M Software: 


APDOS—Allows transfer of 
ASCII and binary files from 
Apple-formatted disks to CP/M 
disks. This program requires two 
or more drives and cannot write 
CP/M files to Apple DOS disks. 


CONFIGIO— Allows you to con- 
figure CP/M to your system, such 
as upper/lower case, 80 columns, 
and redefinition of keyboard 
characters for external terminals. 


COPY —Disk copy utility. 


DOWNLOAD n conjunction 
with the UPLOAD program on 
another system, allows transfer of 
CP/M files to the Apple CP/M 
system. 


FORMAT —Pormats new disks. 


GBASIC—BASIC 5.0 with high- 
resolution graphics enhancements, 
provided on the 16-sector disk on- 


ly. 


MBASIC —BASIC 5.0, with some 
additional commands for use with 
the Apple. 


RW13—Allows the 16-sector 
CP/M to read and write on a 
13-sector CP/M disk. 


UPLOAD A listing of a program 
to be used on another CP/M 
system in conjunction with 
DOWNLOAD for transferring of 
CP/M files. A working knowledge 
of assembly language will be 
necessary to implement this pro- 
gram on another system. 


The Converter 
that transforms 
your electronic 


typewriter into a 


computer 
2 


printer. 
| Б No modifications to 
the typewriter 


| © Does not affect normal 
typewriter functions 


V» All typewriter functions 
accessibie by computer 


Б> RS232C, IEEE and 
parallel interfaces 
available 


P» KSR version turns 
typewriter into a 
computer terminal 


Fully assembled, tested 
and burned in 


‚ NEW! NOW AVAILABLE 


OLIVETT! PRAXIS 35 
TYPEWRITER 
+ 


CONVERTER TP35 = 
DAISY WHEEL PRINTER 
FOR LESS THAN $1000. 


Prices start as low as $275. 
CONTACT YOUR LOCAL 
OFFICE EQUIPMENT DEALER 
OR 

VERTICAL DATA SYSTEMS INC. 
FOR FURTHER DETAILS. 


— = = —M — —— БЕ 


T қ % 
WWW Vertical Data Systems inc. 
МААЛ 1215 Meyerside Dr., Unit 2А, 

w^w/ Mississauga, Ontario, 
YYY Canada L5T 1H3 

(416) 671-1752 


Dealer inquiries invited 


November 1981 © BYTE Publications Inc 161 


ЖЕЕ 
тырға S 

"AIL AN TM gum 

COP Peg tt he meee ушт 

Smee ete. ТІГЕ, 


ч 
ғаты; 
МГ Шы 
LJ 
мез“ ч 
.. Mei be КЫНЫ 


"m 
... 
.... 

Весн rr 54, а шу Мы 

HL Бар» 


Ж 
1 


БЫ 


. 
tips 


Program to Recover 
“Crashed” Discettes AUTOMATICALLY! 

Maybe it was a lightning storm, static from the rug, or just 
too late at night to be working. Whatever the cause, when a 
discette “crashes” and valuable data or programs are 
destroyed, the loss 18 enormous, both in time and money. 

DISK DOCTOR is a program which automatically recovers 
bad discettes. Best of all DISK DOCTOR does not require any 
knowledge of CP/M flle structure! If you can operate CP/M, 
then you can use DISK DOCTOR. The entire system is menu 
driven with key information displayed. 

DISK DOCTOR is comprised of five "wards", each capable of 
performing a specific discette recovery operation. 

е Ward A: Verifies discettes and locks out bad sectors without touching the 
good files that remain. 
e Ward B: Copies whatever can be read from a "crashed" file and places It 
Into a good file under user control. 
s Ward C: Coples discettes without stopping for bad sectors. Bad sectors are 
replaced by spaces. 
e Ward D: “Un-erases” files. That is, Ward D will recover accidentally erased 
disk files. 
* Ward E: Displays directory of recoverable erased files. 
DISK DOCTOR will pay for Itself the first time It is used. 
Best of ail, DISK DOCTOR operates almost complete automatically. The 


small amount of user Interaction Is explained In the manual as well as 
prompted by DISK DOCTOR. 


Requires: 48K CP/M, two drives Ш All Orders and General Information: 
needed for complete operation. SUPERSOFT ASSOCIATES 
DISK DOCTOR: $100.00 P.O. BOX 1628 
Manual Alone: $ 10.00 CHAMPAIGN, IL 61820 
(217) 359-2112 
БЕЛЕ ШӨПТЕН BONN eae Technical Hot Line: (217) 359-2691 


Northstar, 5" Micropalia Mod IF, {answered only when technician Is 
Vector MZ, Superbrain DD/QD, Apple 11 + available) 


Super Sort 


First in Software Technology 


ЕРІМ REGISTERED TRADEMARK DIGTAL RESEARCH 
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Text continued from page 158. 


ten for the 6052 processor. The Z80 is 
enabled with a memory write to a 
specific location. This soft switch can 
be toggled back to the 6502 with a 
similar write performed by the 2780. 
6502 subroutines may be called by 
putting the subroutine address in a 
predesignated location, then toggling 
the soft switch. Values can also be 
passed to the 6502's А, X, Y, and 
status registers through another set of 
specified memory locations. The only 
confusion may come from the fact 
that the Softcard re-maps the Apple's 
memory to conform to CP/M stan- 
dards. This means that the same loca- 
tion will have different addresses 
under the 6502 and 780 modes. 
Apple's zero page has been moved to 
the top of the 78075 memory, so the 
Z80's location zero is actually hexa- 
decimal 1000 to the 6502. This may 
sound confusing, but the adjustment 
is not difficult. 


Conclusions 

Because of the flexibility it offers 
Apple users, I consider the Softcard 
an excellent buy. Despite the in- 
troduction of many new and often 
better languages, three of the first 
popular computer languages (FOR- 
TRAN, COBOL, and BASIC) con- 
tinue to enjoy the widest use. 
Although Га like to jump on the 
Pascal bandwagon, I don't think that 
it and other languages will replace 
any of the above three. New lan- 
guages will be used, but the trend is 
that existing languages continue to 
evolve to keep pace with the times. 
Look at BASIC. It's hardly recogniz- 
able from its original version ог the 
version of FORTRAN of which it was 
supposedly a subset. The cost of 
rewriting software and retraining 
programmers is just too high to allow 
drastic changes or entirely new lan- 
guages. The Softcard lets you choose 
among the many standards of the in- 
dustry as it now exists, It has the most 
current version of BASIC, is capable 
of handling COBOL and FORTRAN, 
and uses CP/M, the closest there is to 
a standard operating system for 
microcomputers. The price is 
reasonable, and it works.m 


EXCITING NEWS FOR TRS-80' MODEL III USERS! 


Standard & Poor's unique software and 
data system—STOCKPAK—can help you 
manage your investments like 


a Wall Street Professional! Now for 


TRS-80 Model І and Model lll users too! 


STOCKPAK not only delivers a "stand-alone" Port- 
folio Management System but also gives you the soft- 
ware for Standard & Poor’s monthly Common Stock 
Data Service (available to TRS-80 owners on a sub- 
scription basis). With STOCKPAK and the Data Ser- 
vice you command one of the most powerful and 
versatile investment tools available. 


Here’s How STOCKPAK Will Help You: 


A 900 COMPANY DATA BASE SERVICE 


Monthly Data Service subscribers receive a diskette 
containing 30 vital financial items on 900 of the most 
widely traded stocks (S&P “500” and 400 NYSE, ASE 
and OTC issues). Accompanying this monthly diskette 
is an Investors Newsletter highlighting important fi- 
nancial news and investment strategies, with sugges- 
tions for maximizing the usefulness of the system. 


STOCKPAK SELECTION SYSTEM 


The heart of STOCKPAK is a powerful, analytical 
stock selection tool which enables investors to choose 
stocks which meet their investment criteria. For exam- 
ple, you may wish to select only those oil and gas stocks 
with price/earnings ratios of less than 7 and yields of 6% 
or more. Once a group of stocks has been selected, you 
can store it as a separate data file for continuing use. 


REPORT WRITER 


You can define the report formats you would like co 
see on those stocks meeting your investment objec- 
tives. Hundreds of calculations and ratios that you 
define can be sorted, averaged or totalled, and dis- 
played on video screen or optional printer. 


PORTFOLIO MANAGEMENT SYSTEM 


Now you can effectively evaluate and manage your 
own stock portfolio of up to 100 securities with as many 
as 30 transactions for each. You can record “buy” and 
“sell” transactions, price and dividend information and 
stock splits for instant retrieval, for record keeping and 
tax purposes. You can measure actual performance or 
create hypothetical situations to help you make “buy” 
or “sell” decisions. 


HOW TO ORDER STOCKPAK 


STOCKPAK is designed exclusively for TRS-80 
users with 32K business systems with two mini-disk 
drives. You can obtain the basic software and sample 
Data Base, plus a comprehensive User’s Manual from 
your local Radio Shack Store for only $49.95. The 
STOCKPAK Monthly Data Updating Service can be 
ordered directly from Standard & Poor's for $200 an- 
nually, or from the order form provided in the basic 
package you purchase from Radio Shack. 


= 
y 
Standard & Poor's Corporation 
25 BROADWAY, NEW YORK, NY 10004 (212) 248-3993/3374 


Сігсів 391 on Inquiry card. 


EPSON PRODUCTS 


MX 80/70 FRICTION FEED KIT 
by Orange Micro 
Prec Е ң - HERE AT LAST! A friction 
| Тва kit tor your EPSON 
Mx AO/70 The kit allows the 
БЕГ io conver! his Epson 
printer toa friction feed and 
pin feed mechanism 

The friction feed will 
| accept single sheets of yout 

i'GHerhead, or multiple 
1 "а 4 Сору formes such as invoices 
ӘЛІП 214 4-раг! barbon ае = [| 

Th т Тее replaces (he acivstable sprocket mech 
Штат, ИСА uae ol 8s" wide continuous tanfold 
Bipa wHIBIne an industry. standardi size 

Ма rend faguirad Installation takes about 30 min 
ulum AI nane are included with easy to follow instruc- 
lone &*5 00 DEALER INQUIRIES INVITED 


EPSON MX 80/MX 80 FT 


doi matrix + Lowercase descenders 80 GPS 

Bigdingliongt. logio seeking « 40, 66, BD,132 columns 
her nm ti4 &pscial umane 
ШЕШІ НЕНІ 
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MX. НІ (Lie! $5451] * Cali 
Gu aftiax-BO [ot Graphics 
ИШИНИ List 3957 $ Call 
MN BD АШТА Friction 
Fire Lis! $745) Е Call 


Aara iare 


EPSON MX 70 


Super low-priced dot res 
olutian graphics 6x 7? dol 
matrix > User replaceable 
printhead & Top of Form 
MX 70 (Lis! $450) $ Call 


EPSON MX 100 
өйт павіс l'eaalures ав 
Ini MA B PLUS thietion 

leon (Or single Sheela 
PLUS 15" wid® багайы 
NX OW) ШЕ! $406) Call 


Orange Micro. 


LETTER QUALITY PRINTERS 


VISTA—C. ITOH 
Daisy Wheel Lelle 
Quality 25 GPS (Optional 
45 CPS)» Typewrller quality 
Centronics parallel - RE 
232 Serial (Optional Pris 
portional spacing - Bi-dirac- 
tional · Programmable YFU 
Self last Diablo compatible - Friction feed (Optional 
tractor 136 ргігияһів enlumns + Manutaeturgl tw TEX 
VISTA УЗОСІСІТОМІ АЛӘ List 518951 E Caii 


NEC SPINWRITER 
High Speed Lettar Qual 
ity - 55 CPS | Typewriler 
quality - Bi-directioniil 
Plotting & Proportional 
spacing 
7/XX RO. Serial/Parallal 
(List $3055] $2575 
QUME 9/45 typewritēl | 
quality Т 041! 
DIABLO 630 Typewriler quality i Cill 


NEW! NEC 8023 DOT MATRIX 

Dot graphics -100 CPS · Бімдітес елп! ПОС ТЕАТ 
: Tractors & friction feed « ®Alphabellonts - B chm 
acter size& — Proportional Spacing 


NEC 8023 DOT MATRIX List 8705.15. Cull 


TELEVIDEO CRT'S 


TVI910. TVI912C, ТУІН2ОС, TVIB5O — Please call fall 
тав Prices are too low lo Adverse a и || 


NEW! CENTRONICS 739 
(ило Shack Line Printer ІМ) 
With graphics ати word 
processing Print Qualily « 18 
“Н dol millirix, SUHIH 1 
VN processing = Шегі 
ing аам Ж spain 
AON) margin Justi cation 
seri! tunalace BOO 
СР. Bl.” Bia КАРИ Friji ШЕ 
feud » Reverse Platan 
BÜU/132 enalumns - Tom 
ol Form 
CENTRONICS 7 739-1 (Parallel ILis 5835) * 775 
CENTRONICS 739-318 атат! List $1045) $815 


The printer specialists. 


ANADEX 


ral 3! ар ТЕСЕ ice ET 
Erit 11 (4 hr] = pr a 
lower cago dasceniders 


Dat resemulamgagranpnies = B 


ШІКТІ nal ATIE seeking 
, ^ — A m 
Up lo #00 ШР - H3. 2327 
Sere қ Езгта {єт | Білгіте 


тіге! - X-ON/X-OFF - Up 
lou par! сору 
ARIADEX 2501 


IDS PAPER ТІСЕН5 
Doi Resolution Graphics 
quality print, speed 9 wire 
staggered printhead with 
lower сазе rdescenders 
Over 150 CPS ·· Bi-direc- 
пола! logic seeking = 8 
character sizes; 80-132 col- 
итпв. Adjustable tractors 
High-resolution dot graph 
ics = Praportional spacing 
& text | ИЕ!!! СаО 
List $1094) $ Call 
[List $1384! $ Call 


INTERFACE EQUIPMENT 


List 31650) $1350 


IDS 4606 
[OS anb 


CCS APPLE PAMALLEL Interface & Cable +190 
ORANGE ІМТЕНРАСЕ lor Apple |! бага!!е! 

Aloaceae board & fable 3110 
MICHOTRONICGS Alar parallel interface 569 
TR&5-BU CABLES to keyboard or Exp Iniartace 5 Call 
WOVATION D-CAT diracl.connacti! modam 5 (all 


THE GRAPPLER™ 


APPLE INTERFACE AND CABLE 
by Orange Micro 
а= The Grappler™ interface 
cards Ае first to provide 
on-board firmware for Apple 
high resolution dot graph- 
ics No longer does the user 
need то load clumay soft- 
ware routines (с dump 
screen araphics—its all in 

a chip Actually, its our 

—J E-PROM, and it is replace 
able iG accommodates Ihe Anadex, Epson MX 70. 80* and 
1002108: Paper Tigers. Centronics 739, МЕС Prowriter 
id fulure graphie printers. The Grappler '^ accepts 18 
software commends including Hi-Res inverse 90 
folalion double. sige and much more Invented by, and 
available Irom Grange Micro and Orange Micro deal- 
eraonty & Gall lör prite 


Чыпта GRAFTRAX ЕО 


VISIT OUR 
PRINTER PRO SHOPS 


I! you live in California. or are visiting, dont MiSs aui 


two Printar Pro оіларв, devored ro and lifted with all fa 
printers Yau want. Expert! eensullation апа know-how ti 
assist you in getting the beat printer Tar ihe application 


SHERMAN OAKS, 13804 Ventura Blur. i213) SUT-TABE 
ANAHEIM, 3150 E La Palma, Suite I, (714) 630-3822 
Store Hours. M-F 10-6, Sat 10-4 


Аі Orange Micra our printer specialists fil the nan 
printer to your application, Call ua today lor {ree consu 
tation (and don! larggl (o ask lor your tree catalog) 


FIO TE] AS life WELCOME S *wüme Їйїм. Iii “Бе uli i (ым 
ind ж ААЖЕ ТЕНГ ЛА ГҮ Chas петт Tn oii. LIPPE. CHR ARI TU EIE 
to б. Nini ИТТЕ iani ТЇ ШЙ ТТТ. ad einen) Primus mu 
let Fo ЕТЕ 


CALL TOLL FREE (800) 854-8275 


СА, AK, HI i714) 880-3322 


n Eu ur 
© Orange Micro 
= 9 inc. 
3150 E La Palma, Suite G, Anaheim, СА 92806 
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Software Review 


CourseWare Magazine 


Elaine Holden 
Reading and Language Arts Coordinator 
Merrimack School District 
Merrimack NH 03054 


One of the problems limiting the use of microcom- 
puters in the classroom is the lack of good educational 
software. This comes as no surprise, since hardware 
developments have always outpaced software 
developments, The problems of generating educational 
software, however, are compounded by the fact that 
most educators do not have the technical skills to write 
good programs and, conversely, most good programmers 
do not have the educational background to design useful 
programs. 

CourseWare magazine was started to fill this gap. Its 
philosophy, as stated in the introduction: 

“Each issue of CourseWare magazine will include a 
C-10 cassette containing at least two programs selected 
from the ten pre-college curriculum areas of business, 
consumer economics, English, fine arts, foreign language, 
industrial arts, mathematics, physical education, science, 
and social studies, or from the area of teacher-assistance 
programs. Each student program will be accompanied by 
a teacher guide, a student guide, worksheets (if appli- 


Аға Glance 


Name 
CourseWare magazine 
(September 1980) 


Type 
Softwate and documentation 
for classroom use 


Publisher 

CourseWare 

4919 N Millbrook #222 
Fresno CA 93726 


Price 
$12.95 (ar 5-issue subscrip- 
tion, $50) 


Format 
Cassette 


Language used 
BASIC 


Computer needed 

Apple П or П Plus, Com- 
modore PET, or Radio 
Shack TRS-80 Model 1 


Documentation 
28 pages, in a 3-ring binder 


Audience 

School teachers with access 
to one of the computers 
listed above 
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cable), suggestions on how to adapt programs for in- 
dividual lessons, a description of variables used in the 
program, and a listing of the program. Teacher programs 
(computer-managed instruction, computer-supported in- 
struction) will be accompanied by a user guide.” 

In using the materials given in the Apple II version of 


SPELL 'N' TIME ^— — 
QUIZSTAT -. 


| др m^ 
р a 
| а 


Photo 1: September 1980 issue of CourseWare magazine. Each 
issue includes a cassette tape of the programs in that issue; 
separate versions are available for use with the Apple П or 1l 
Plus, Commodore PET, or Radio Shack TRS-80 Model 1. 


For COMSAT... what many view as futuristic is 
already part of our everyday business and plans. 
We offer: 


е ORGANIZATION OF THE FUTURE— 
a private corporation working directly with 
governments, at home and worldwide. 


GLOBAL COMMUNICATIONS 

OF THE FUTURE— 

satellite communications systems serving over 
100 countries and some 700 ships at sea. 


OFFICE OF THE FUTURE— 

a partnership venture brings video conferenc- 
ing, electronic intra-company mail transfer, 
information and more, via satellite to business 
and government. 


FACTORY OF THE FUTURE— 
computer-aided design and manufacturing 
services and systems. 


HOME OF THE FUTURE— 
planned home entertainment through direct 
satellite relay. 


NATURAL RESOURCES 
MANAGEMENT OF THE FUTURE — 
advanced satellite technology to provide 


яғ 


natural resource management through prac- 
tical conservation and environmental programs. 


e RESEARCH OF THE FUTURE— 
advanced R&D facilities offering the latest in 
communications product technology. 


Our rapid expansion has created career 
openings in such diversified engineering dis- 
ciplines as spacecraft design, signal processing, 
power systems, scientific software development 
and RF systems. 


We offer excellent salaries and benefits, as 
well as the challenge of being in the forefront of 
high technology. 


If you are interested in working with us, send 
your resume to: 


Senior Employment Representative, Depart- 
ment 81-ӨНС, COMSAT, 950 L'Enfant Plaza, 
S.W., Washington, D.C. 20024. 
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p AN EQUAL OPPORTUNITY/AFFIRMATIVE ACTION EMPLOYER. 


Lilo 


If you want to establish a Zilogs System 8000 is the tory application. Based on Zilog's 
low-cost UNIX*-based system, or perfect choice. System 8000 is a reliable, high performance 

need additional UNIX produc- modular, free-standing unit built Z8000" microprocessors, System 
livity on your current system, for multi-user office and labora- 8000 delivers supermicro power 


at prices far below those of 
comparable minicomputers. (See 
Mini Micro Systems, Sept. 81; 
benchmarks article.) 


The Price 


The quiet (48 decibel), compact 
(33 inches tall), System 8000 
rolls easily into your work area 


IBS. items of current interest: 


ТШ инг neu ZEUS operating system 
ШІП Шои to use this 'neus' package 


Sytem 8000 


г doug Thurs Поу 27 11:07:35 1981 
ШО ИШ е our 3:30 meeting to 8 am tomorrow 
thanks, doug 


(рг 
bench (шер 


memo.report 


LOCK 


Apr teste | 
hs 


USER 


and requires по special environ- 
ment. Zilog provides a complete 
eight user system, including 
system software, 256 KB of main 
| " memory, a 24 MB Winchester 
disk and 17 MB tape cartridge 
back up, along with expansion 
capabilities, all for only 
$29,950. (U.S. list.) 


The Performance 


The System 8000 runs the ZEUS 
operating system, whichisa 
faithful enhancement of the 
seventh edition of UNIX, per- 
| fected through Zilog's extensive 
|J UNIX experience. Because ZEUS 
| isahigh performance implemen- 
tation of UNIX, any program that 
runs under UNIX, written in C, 
COBOL, or Pascal, can be easily 
ported to System 8000. Programs 
comprising the utilities and 
development tools provide user 
access, command processing, 
file management status informa- 


^e 
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tion, and communication with 
other devices or systems. ZEUS 
also includes text processing 
software, libraries, a symbolic 
debugggs programming lan- 
guages (standard C, PLZ/SYS, 
PLZ/Assembler, plus optional 
COBOL and Pascal), and more 
than 100 other utilities. 


The Future 


System 8000 plans include hard- 
ware and software expansion as 
well as compatibility with future 
generations of microprocessors. 
Soon the System 8000 will 
become integrated with Zilog's 
Z-NET" Local Area Network 
(LAN) for commercial distributed 
data processing. No other 
manufacturer offers a UNIX- 
based system with the price and 
performance of the System 8000. 
So, if you're seeking the right 
UNIX solution, System 8000 is 
the perfect choice. 


^2 A т 
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For more information,write Zilog, 
Inc. General Systems Division, 
10460 Bubb Road, Cupertino, 
CA 95014. Or call the office 
nearest you. 

Los Angeles (714) 549-2891 
Chicago (312) 885-8080 

New York (212) 398-4497 
Dallas (214) 243-6550 

Atlanta (404) 451-8425 

Boston (617) 273-4222 

Paris 778-14-33 

London (0628) 36131 

Munich 01806 4035 

Tokyo 03-587-0578 


System 8000, 28000, and Z-NET are trademarks 
of Zilog, Inc 


Zilo 
EXO vu 


COMPUTER 
*UNIX is a trademark of Bell Laboratories. 


SYSTEMS 


the first issue, September 1980, I found that these objec- 
tives were met, 


SPELL ’N’ TIME 

I loaded the first program, SPELL М? TIME, without 
any problems. SPELL 'N' TIME is an electronic version of 
the traditional spelling bee, in game format. The drill can 
be used at all grade levels and for any subject, Н is 
especially useful in subjects where specific vocabulary 
recognition is important. 

SPELL 'N' TIME works like this: a student starts up the 
program and the computer prints "watch carefully." A 
box with an arrow pointing to it appears on the screen. 
The program displays and erases a word in the box, and 
the student spells the word in a box below. If the answer 
js correct, the computer prints "Good job!," and another 
wotd is presented. If the answer is incorrect, the program 
gives a short, nonthreatening sympathy message, "Sorry, 
try again." After one misspelling, the word is displayed 
syllable by syllable, and the student tries to spell the 
word again. If he/she does not spell the word correctly 
the second time, the word is continuously displayed 
while the student types in the word correctly. 

This process continues for each word in the list. The 
number of correctly and incorrectly spelled words is 
displayed at the bottom of the screen. When the last word 
is finished, the computer gives a list of the incorrectly 
spelled words, which the student is to copy onto his/her 
worksheet (a master copy is provided in the documenta- 
tion). 

To the student, the program is a game, since the objec- 
tive is to finish the word sequence as quickly as possible. 
All students can experience success: 


ethe presentation time of words depends on the in- 
dividual's word recognition and spelling accuracy 

ethe word selection can be matched to the student's 
ability level 


ethere's immediate positive feedback for a correct 
response 


An introduction states what the program does, what 
computers it runs on, its objectives, and why it is useful 
in a classroom. Explicit instructions tell how to change 
the numbu: of words to be used (оле ронаш line must 
be changed), and how the teacher can change the actual 
words to be used (by typing the words, hyphenated with 
dashes, into one or several DATA statements). With only 
minimal computer experience, І was able to make both 
kinds of changes and save the changed program under a 
new program name. 

By using the program, the teacher may leave the quiz- 
zing to the computer and give special attention to each 
student's needs by monitoring the student's response and 
revising the word list, 

Studies show that the best way to evaluate spelling is 
with a written test, Improvement in spelling often comes 
from regularly administered tests based on misspelled 
words found in the student's work and later corrected 
and practiced. SPELL 'N' TIME reinforces this basic con- 
cept. Students can practice on teacher-selected words and 
later take a written test. This testing method closely ap- 
proximates methods recommended by current studies 
and, as such, the teaching matches the testing. Consistent 
teaching and testing eliminates confusion on the part of 
the student. 


QUIZSTAT 

QUIZSTAT, the second program in the September 
1980 issue of CourseWare, is a management program. It 
gives the teacher statistics on classroom performance on a 
given quiz, Only the memory capacity of the computer 
limits the number of students this program can handle. 

For a given test, QUIZSTAT tabulates the number of 
students who missed each question, the percentage of 
students who made the incorrect response, the overall 


PRICE IS OUR MOST IMPORTANT PRODUCT! 


TERMINALS 
HAZELTINE Esprit 
1421 

1500 

Executive 80 Model 20 
Model 30 


CROMEMCO 


Reg. Price 


Our Price 


$3995. $2999. 


System | 


7399. 50800 


9999. 


system Z2H 9995. 


TELEVIDEO 


system 111 7995. 


“Недізіггей trademark of North Atlantic Industries, Corp. 


DATA DISCOUNT CENTER, INC. 


Р.О. Box 233, Greenvale, N.Y. 11548 
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Model 10120 
Model 10140 


Model 912 
Model 920 
Model 950 


Phone Orders Call 
516-869-8537 


E" PRINTERS 
QANTEX 
Model 6000 Parallel) $1149.00 
Model 6000 Serial 1195.00 
EPSON Model80 499.95 
| Model 100 759.95 
TEXAS INSTRUMENTS 
Model 810 1399.00 


INTERTEC 
Superbrain 64KDD 2699.00 
3299.00 


Superbrain 64KQD 
NORTHSTAR 

829.95 3299.00 

1099.95 3599.00 


Horizon || 64K 
Horizon IQD 64K 

Most items in slock for immediate delivery Factory sealed carlons Full 

manulaciurer's Quaranies. All products subjeci 10 availabilty. All prices 

sudjecl Ic change. М Y. S. residenis add Sales Так Shipping F.O B МУ 


$569.95 
689.95 
849.95 


CALL 


699.95 
1099.95 


779.95 


IF YOU CAN RECOGNIZE 


200% 6 


М.Т. 
MOD III PLUS 


Now You Can Save 
$500 over comparable model. 


51998 


We have taken the basic 16K Model Ill expanded 
the memory to 48K and added our МП Double 
Density, Dual Disk Drive system. System is fully 
compatible with Radio Shack DOS and peripherals. 


MOD III/EXPANDED 


Some as above bur hos double storage copociry (708 storage). 
Your choice of 2 dual headed 40 track drives or 2 single headed 
80 rrack disk drives 


22499 


VALUE, YOU CAN BAV 


БЕРЕТІН IAM Е жир ЖИ 


== [ae eS. AIEEE EET 


Fev кз 3 км тама 
тылы сағ Pda ме POL 
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MOD 11/280 


Our largest MOD Ill, approximately 1.5 mego bytes of storage. 
utilizes 2 dual headed 80 track. double densiry disk drives. 
Complete with montas and professionol operating system. 
Microsystems DOS plus 3. 


52799 


MTI MOD III, SALES, PARTS & SERVICE CENTERS-INDEPENDENT DEALERS 


(602) 244-9739 
(602) 458-2479 
(602) 839-0546 
(602) 323-9391 
(714) 773-0240 
(213) 332-4088 
(714) 356-5185 
(213) 673-3295 
(805) 942-5747 
(805) 486-5837 
(714) 275-4243 
(408) 946-1265 
(408) 427-0836 


MISSOULA, MT 
JERICHO, NY 


.... (005) 981-1011 


RALEIGH, М.С. ..... 


(714) 594-8311 MANHASSET, NY 
.. (903) 221-1776 NEW ROCHELLE, NY .. 
(203) 445-5166 


(516) 869-8335 
(914) 255-4444 
(518) 273-6411 
(701) 594-5674 
(216) 779-6040 
(419) 893-4288 
(214) 247-6679 
(307) 632-9132 


(404) 449-8982 
(808) 261-6596 
(208) 785-1497 
(316) 865-7189 


(417) 781-1748 MEXICALI, BC ......... (7142 357-4717 
(618) 345-5068 

(406) 549-9715 AUSTRALIA 

... (919) 755-1175 BELGIUM 

(516) 997-8668 REP. OF SOUTH AFRICA . 


3077-6946 
1663-2452 
... 2145-1047 


MICROCOMPUTER TECHNOLOGY INC. 
3304 W. MACARTHUR, SANTA ANA, CA 92704 
e (714) 979-9923 ө TELEX 6780401 TABIRIN e 
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MICROSTAT™ Release 2.0 


МЕ sE! қ ; 

ЕРЕ Just some of the new faatures af Microstat Rel. 2.0 in- 

clude; new programs for moments about tha mean, skewness, 
kurtosis and stepwise multiple regression, longer file names, faster 
sort routine, the ability to declare each data file's numeric precision 
and drive location plus an expanded user's manual with new appendi- 
ces Гог tha equations and file structures used іп Місгоѕтаї, Also 
included is a Data Management Subsystem for file maintenance (adit, 
list, destroy, augment, sort, rank-ordar, move and merge) plus trans- 
formations (add, subtract, multiply, divida, reciprocal, log, natural log 
and antilog, exponentiation and linear) that allow you to create new 
variables from existing variables. 


Aíter file creation with DMS, programs for analysis include: Descrip- 
tive statislics, Hypothesis testing (mean and proportian), ANOVA 
{one-way, two-way, and random blocks), Scatterplots, Frequency 
distributions, Correlation analysis, Simple, Multiple and Stepwise 
Multiple Regression (including files larger than available memory), 
Time series, 11 Nonparametric tests, В Probability distributions, 
Crosstabs and Chi-square, Combinations, Permutations and Factor- 
tals (up to one million factorial). All program output is neatly formatted 
lor easy use. 


The price for Micrositat Rel. 2.0 is $295.00 and the user's manual is 
available for $25.00 (credited towards purchase) and includes sample 
printouts with file lables that reference standard statistical texts aid 
journals so you can compare the results from Microstat to those 
produced on much larger systems. Compare Microstat io any other 
package on the market and we think you'll agree that Microstat is the 
best al any price. 


i{nterchange} 


Ңтегсһапдв) is a general purpose file maintenance program for use 
with the CP/M™ operating system. Since it is a single program 
written in optimized Z-B('" code, it is much faster and easier to use 
than other file maintenance programs. Features include: DIR as usual 
plus listing all files excluding those with a specified charactar(s), ERA 
as usual plus avcéesive erases. Also, a “O” switch can be used to query 
each erase, a "W" allows erases of R/O files without query (normally 
you are queried), and an "В" switch if system tiles are to be included, 
LIST permits listings and uses TAB, WIDTH, LINES and WRAP for 
control, COPY as usual plus exc/usive copies and supports the "0", 
"W" and “R” switches plus an "E" switch for query on existing files, 
STAT with ambiguous, unambiguous and exclusive listings and produ- 
ces an alphabetized listing with file length, total directory entries and 


space used and unused, START-END allows for copying contiguous 


data files, and RENAME as usual plus ambiguous renames. Other 
commands include: QT, DATE, TIME and SETIT (for the DT clock 
board) plus CLEAR, RESET, HELP and TYPE. Disk copies can even be 
continued after a disk full condition by simply inserting ә new disk. All 
af this in one program without ever having 10 leave l(nterchange) and 
wait until you see the speed improvement... 


The price for I(nterchange) is $59.95 and the manual is available for 
$10.00 (credited towards purchase), l/nterchanga) is recommended 
for 32K or larger systems using CP /M?* 2.0 or later. It will not run on 
an 8080 CPU and only User 0 is supported. 

AM programs are available оп 8" SD or North Star 8/47 disk. 
Microstat is available for North Star Basic, Microsoft's Basic-80 (Rel. 
5.0 or later) аг compiler Systems СВазіс2. Please specify when 
ordering. 


CP/M is a registered trademark of Digital Research. 


ECOSOFT, INC. 
P.O. BOX 68602 
INDIANAPOLIS, IN 46268-0602 
(317) 283-8883 
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class average, апа a grade-percent scale. The information 
is entered and displayed in several frames. The first frame 
asks for the class size, the number of questions in the test, 
and other identifying information, In the second frame, 
the teacher types in the number of each question that was 
answered incorrectly (once for every time it was 
answered incorrectly). When this process is finished, the 
third frame shows a summary of each question, including 
the number and percentage of students who missed it. If 
50% or more missed any given question, an asterisk ap- 
pears beside the question number. À record sheet is pro- 
vided in the program documentation for the teacher to 
copy the information from this frame. Finally, the fourth 
and fifth frames give the class average and a grade- 
percent scale. The program allows the teacher to correct 
transcription errors during data entry. 

In its simplest use, the program helps the teacher deter- 
mine which classes and which subject areas need work. 
When used in a pre-test/post-test system, the analysis of 
the pre-test data shows the teacher which material needs 
to be emphasized, and the analysis of the post-test data 
shows which areas were most effectively taught. 


Conclusion 

One criticism I have is that I would like to see 
documentation of certain statements made in the 
magazine. For example, іп the introduction, passing 
reference is made to "four surveys made during the past 
five years," How comprehensive were these surveys? 
What were the actual results? That is not stated. 
Educators might want to see the research so an address 
should be given. 

In a second example, questions answered correctly less 
than 50% of the time were flagged by the QUIZSTAT 
program. My question to the program designers і “what 
research supports this seemingly arbitrary figure?” I feel 
that at least 8596 of all students, a standard figure for 
many educators, must pass a given test question. 1 hope 
these problems with documentation will disappear in 
future issues. 

The two programs in the issue I reviewed are useful 
and complete, The importance of supporting the pro- 
grams with worksheets and documentation cannot be 
overstated. One of the most exciting aspects of using this 
software is that program improvements and new ideas 
come to mind immediately, causing me (and, I hope, 
other teachers) to see new uses Юг the classroom com- 
puter, 

The editor of CourseWare, Dr Dan Isaacson, is on the 
faculty of the School of Business and Administrative 
Sciences at California State University in Fresno, Califor- 
nia. The material in the first issue reflects a knowledge of 
teachers’ needs as well as a proficiency in computer 
science. [Editor's note: At the time at which this review 
went to press, three issues of CourseWare had been 
published. ...GW] Efficient and creative use of the com- 
puter in the classroom will depend on programming 
efforts such as this. Ш 
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DISTRIBUTING 
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COMPUTER SYSTEMS 


The Computer with the MmmOST® — Televideo's 
Multi-User, Multi-Tasking, Multi-Processor 
Operating System Technology makes Televideo 
the leader in multiple-user, distributed data pro- 
cessing systems. Televideo is incredibly faster 
than ordinary multiple-user systems, and it is 
also less expensive! 


ә Each user has his own 280 processor 


TERMINALS 


Outstanding Performance, Reliability, Price and 
Delivery have made Televideo the terminal 
chosen by the majority of new micro computer 
users. 

The newest member of the Televideo family, the 
Model 910, emulates three other terminals, 
knows 3 foreign languages, has a large set of 
screen attributes, 19.2K Baud, and a Selectric 


е Individual Programs run under СР/М® 

“ File and record lock-out, and Fata Embraces 
are handled 

е Televideo-RM/COBOL supports shared files 


style Keyboard with numeric pad; but lists for 
only $699. Value for the dollar makes the 
Televideo 910 a best buy. 


Watch for more new products in the near future 
that will put Televideo further out front. 


DEALERS AND OEMs WHO CALL EARLY WILL BE FIRST IN THE SUPPLY LINE. 


RIGHT NOW! 


BECAUSE: 


PRIME SOURCE Delivers computer systems that work. We carry a complete line of 
microcomputers and peripherals backed by in-house technical expertise. Pretested 
and Preconfigured systems available. 


PRIME SOURCE is a stocking distributor with product ready to ship. 

PRIME SOURCE Supports the dealer with extras such as flooring plans, demonstra- 
tion software packages, sales leads from national advertising, and advertising 
funds for local advertising. 

PRIME SOURCE sells to Dealers, Manufacturers, Systems Houses, and Independent 
Software Vendors. We do not sell to end users. 


CP we isa licensed product supplied by Digital Hesearch, Inc 
MmmOSTS is a registered trademark of Teievideo Systems Inc 


PRIME SOURCE 


DISTRIBUTING 
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18380 Enterprise Lane 
Huntington Beach, СА 92648 


714/842-2208 213/592-4201 
Outside California 800/854-6451 


_ DIF: A Format for 


Data Exchange between 
Applications Programs 


One of the most frustrating prob- 
lems facing users of applications soft- 
ware is the inability to use the same 
data with more than one program. 
Users often know that one program 
has stored data with which a second 
program could work wonders, but in- 
compatible storage formats make the 
data inaccessible to the second pro- 
gram. If you own an applications 
program, you ought to have control 
over the data in that program. But 
rarely do you enjoy full possession of 
this data. 

Generating graphics from stored 
data provides a good example of this 
problem. Suppose you are using a 
data-analysis program to project 
your company's profits for the years 
1980 to 1982. You enter data and run 
calculations, and the program pro- 
duces table 1. You have a plotting 
program that can produce striking 


About the Authors 

Candace E Kalish is a freelance writer. 
Malinda F Mayer is a technical writer at Soft- 
ware Arts Inc. Contributing writers include 
Dena B Feldstein, publications manager, and 
Patrick ] 5laney, programmer, both of Soft- 
ware Arts Inc. 
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DIF Clearinghouse 
POB 527 
Cambridge MA 02139 


graphics to illustrate data, but the 
plotting program won't accept data in 
the format of the data-analysis pro- 
gram. 


The need for a 
standard format for 
data exchange has 

long been recognized. 


In the absence of a recognized stan- 
dard format for data exchange be- 
tween programs, you have only three 
choices for making the data from the 
first program useful with the second. 
You can retype all the data, write a 
program to reformat all the data, or 
modify one of the programs to accept 
data in a different format. 

Each of these three data-transfer 
processes is inefficient and tedious. In 
a business environment, programs for 
billing, invoicing, inventory, order- 
ing, and projections may all need the 
same data. Transferring data among 
all these different programs can take a 
great deal of time. Clearly, if all the 
programs used the same data format, 


the problems and inefficiencies would 
be greatly reduced. 

Although many people see the need 
for a standard format for data ex- 
change, we still lack such a standard. 
From time to tíme, individual users 
and commercial software houses have 
tried to establish a standard (par- 
ticularly for use with VisiCalc, the 
electronic worksheet program written 
by Software Arts Inc and distributed 
by Personal Software Inc), but their 
efforts have failed to win wide accep- 
tance. 

Software Arts is now trying to pro- 
vide a standard by offering DIF, a 
specific format for data interchange. 
The DIF file format stores tables of 
data and provides easy access to the 
data by any program using DIF. 
Many commercially available pro- 
grams already use DIF, and more are 
coming soon. Some of the programs 
now available (in addition to Visi- 
Calc) are VisiPlot, VisiTrend/Visi- 
Plot, and CCA Data Management 
System, all from Personal Software 
Inc; TREND-SPOTTER, from Friend 
Information Systems, published by 
Software Resources Inc; and DB 


Don't make your 


computer old 


before its time 


Now there's Palantir" — Word Processing and Accounting 
Software for Todays Computers 


You've just gotten a brand new computer. Don't tie it down 
with old software. Two-year-old software will make it run 
like a two-year-old computer. 

The microcomputer industry is the fastest growing, most 
exciting industry in the world. Today’s printers, terminals and 
disk drives can do things no one even dreamed of two years 
ago. 

But a computer is just a dumb piece of metal until software 
gives it life, and, unfortunately, microcomputer software has 
not kept up with the hardware. 


Until now. 


There's a commonly held belief that you should not buy new 
software because it hasn't been tested. We say, “Hogwash!” 


A1 one time those complaints might have been valid, but the 
software industry has come of age. We do our testing before 
we release a product, not afterwards. 


More importantly, we've learned that quality cannot be 


CPIM in reqisigread trademark al Digitol Rosecrch 
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tested into a product; it must be built in from the beginning 
by people who know what they are doing. 


And we do. 


We formed Designer Software because we believed that the 
quality hardware of today demanded software of equal 
quality. It took a lot of time, sweat, money, care, experience 
and talent to make that belief a reality. 


We set high standards, but our team of CPA's, systems 
analysts, programmers, writers, artists and marketers that 
created Palantir" Word Processing and Accounting have 
exceeded all of our expectations. 


Palantir™ is the most professional packaged software ever 
to be offered to the CP/M* market. 


We don't expect to convince you of that with just one ad, and 
we won't try. But if you're in the market for business software, 
we hope we've convinced you to find out more about 
Palantir" — today's software for today's computers. 


For more information and the name of a dealer near you, please write, call, 
telex or use The Source. Dealer, distributor and OEM inquiries invited. 


3400 Montrose Bivd. e Suite 718 е Houston, Texas 77006 
(713) 520-8221 e Telex 790510 e Source TCU671 


Designer Software and Polanie are ugdemarks of Palannr, inc 


Master, from Stoneware Microcom- 
puter Products. All versions of Visi- 
Calc support DIF except VisiCalc 1.37 
on the Apple П and VisiCalc PLUS 
on the HP-83/85. 


The DIF Approach 

DIF is easy for both beginners and 
advanced programmers to use and 
understand, yet it has sufficient 
power and versatility for most appli- 
cations. Programs using DIF may be 
written in any language from BASIC 
to Pascal to assembly language. Fur- 
thermore, ОТЕ is not dependent on 
the features of any particular comput- 
er. Because DIF avoids unusual fea- 
tures, data formatted in DIF can be 
transferred hetween programs regard- 
less of the computers on which they 
are run. 

Here are a few examples of DIF ap- 
plications: 


e Report generators and graphics pro- 
grams can take data saved in DIF and 
produce easily grasped reports and 
vivid illustrations of what the data 


means. 

ePrograms that accept data from 
laboratory instruments can use DIF as 
a data-storage format, making the 
data easily accessible for later 
analysis by other programs. 

€ Periodic data stored in DIF can be 
consolidated later into a master 
report. 

elf data is stored in DIF, two dif- 
ferent types of computers can ex- 
change the data over communications 
lines (such as an RS-232 connection). 


The DIF Format 
DIF represents data in tables and 
provides for optional accompanying 


information that describes the data. 
Descriptive information can be 
associated with all of the data in the 
table or with a specific column. In 
table 1, for instance, the title “Profit 
Report” clearly refers to the whole 
table. The labels "Year," “Sales,” 
"Cost," and "Profit," however, each 
refer to only one column of data. Pro- 
grams can use the data values and 
ignore the title and labels if desired. 
Because tables can be structured in 
many different ways, DIF uses the 
terms "vector" and “tuple” instead of 
"column" and "row." Each tuple in 
table 2 contains one data value from 
each vector. This example has three 


PROFIT REPORT 


Sales 
100 
110 
121 


Үваг 
1980 
1981 
1982 


Cast 
90 
101 
110 


Profit 


Table 1: A simple table projecting profits for the years 1980, 1981, and 1982. 


DATAMAC'S MICROCOMPUTER SYSTEM 


The Best Features of a Large Computer 
for Under $5,000. 


A Unique System 

The Datamac System 1200 Series of 
Microcomputers is a new and exciting 
contribution to the small business, 
education and scientific markets with 
high performance features previously 
available only in large maintrames. 
Highly Reliable 

The portable, self contained computer 
system is "user friendly" and utilizes 

a single card design that has been con- 
servatively designed and extensively 
tested to keep you in top operational 
condition virtually every time. 


Easily Serviceable 

A unique self diagnostic capability 

is built into the system for both hard- 
ware and software and is easily 
checked through the keyboard and 
on the System Activity Monitor (SAM). 
The experienced or inexperienced 


dala) ac 


DATAMAC COMPUTER SYSTEMS 


680 Almanor Avenue, Sunnyvale CA 94086 408/735-0323 
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programmer can display or alter 


memory and registers, set breakpoints 
or single step through program 


| debugging as a standard function. 
| MTTHR is only 20 minutes. 


| Exceptionally Flexible 
| Theindustry standard *CP/M operating 
| system provides for a wealth of acces- 
| sible application software. Datamac's 
system permits simultaneous use of 
| 54" or 8" floppies and Winchester disk 
drives for system expansion from % 
megabyte of processed data up to 80 
megabytes utilizing various formats. 
And, input/output ports are com- 
patible for interfacing with almost 
any peripheral. 


Contact your Datamac represen- 

tatives for product details about 

"Tomorrows Microcomputer 
System...Available Today!" 


G) commente 


vist us at Booth 579  — 
‘CP/M is a trademark сі Digital Research. | lor Distributor Opportunities. 
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OMPUTER 
М S-100 BUS 
DESIGNED TO 
SATISFY А WIDE 
VARIETY OF 
APPLICATIONS. 


STANDARD FEATURES 


мсішов: CP M 2.2 

IPERATING SYSTEM, бак 
EXPANDABLE, BANKSE- 
LECTABLE MEMORY, ӘМИН 
ZB0A CPU WITH 4 SERIAL 
AND 3 PARALLEL PORTS, 
RELIABLE 8" FLOPPY DISK 


DRIVES IN A STURDY ALL 


METAL CABINET. 


БЯӘОО 


PM OPTIONAL. 


PPR ANT МР ле аем ТЕУ ІНДІҢ MAAS «Н GiGi) А! RENI ANA H 


MULTIUSER 


m - RS 
| [> 
| 
|! 


P.O.BOX 1847 SAN DIEGO.CA.92112 


7343-J RONSON АО, ВАМ DIEGO,CA.92111 
C714) 571-6871 


tuples of four data values each: 


1980,100,90,10 
1981,110,101,9 
1982,121,110,11 


To keep the format simple, DIF ге- 
quires that all the tuples in a table 
have equal length and that all the vec- 
tors have equal length. 


The Structure of DIF 

To illustrate the structure of DIF, 
we will show how DIF would store 
the data presented in table 1. Figure 1 
shows the DIF file for the data in table 
1, with large braces drawn to label 
various subdivisions of the file. 

Every DIF file has two parts: а 
header section containing descriptive 
information about the table, and a 
data section containing the data 
values. 


DIF Header Items 

The header section consists of a 
series of header items, each describing 
one aspect of the file. Each header 
item consists of four fields, and each 
field contains a piece of information 
about the data-file format. 

The fields in a header item are the 
topic, the vector number, the value, 
and the string value. DIF arranges the 
four fields of each header item on 
three lines: | 


Line 1 Topic 
Line 2 Vector Number, Value 
Line 3 "String" 


Figure 2 shows the header item 
TABLE with the fields labeled. The 
topic field is the name of the header 
item; information in this field must be 
an uppercase alphabetic string with 
no spaces or quotation marks. 
TABLE is the topic in figure 2. The 
vector number, the first field on the 
second line, specifies the vector being 
referenced. Note, however, that if the 
header item does not belong to a 
single, specific vector, then the vector 
number used is 0. Since the header 
item TABLE refers to the entire file 
rather than to any single vector, 
TABLE's vector number is 0. The 
data value for the header item TABLE 
is the version number, and must be 1. 
On the third line, the string value for 
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TABLE 
0,1 


"PROFIT REPORT" 


VECTORS 
0,4 


TUPLES 

Header 
0 ? 3 k- 
it el 


ғ 
" ALES " 
LABEL 
3,0 
"COST" 
LABEL 
4,0 
"PROFIT" 
DATA 
0,0 
ти 
-1,0 
BOT 
0,1980 
V 
0,100 
V 
0,90 
V 
0,10 
V 
-1,0 
ВОТ 
0,1981 
V 
0,110 Data 
V Value 
0,101 
V 
0,9 


0,1982 


Figure 1: А DIF data file with the com- 
ponents labeled. Each of the LABEL 
header items labels one vector. The data is 
stored in tuples. "BOT" marks the begin- 
ning of each tuple, and "EOD" marks the 
end of the data file. 


Header 
Section 


> Tuple Data 
Section 


Meet Melanie. She was a data- 
handling novice until she met 
DataStar Now, she’s a star. Her 
revolutionary new system has 
taken her into a new dimension 
—and left all her old file cabinets, 
folders and paper forms behind. 

Melanie's learning fast. She 
lets her DataStar do it all, up 
on the screen, from creating forms 
to fast accurate entry and retrieval. 
And when Melanie uses DataStar 
with MicroPros other programs, 


WordStar™ and SuperSort,™ 


shes a whiz at a lot more than data. 


Melanie can enter her data... 
merge, select and rearrange it... 


and then produce “personalized” 


mailings. 

Discover what Melanie has. 
DataStar: the microworld's most 
comprehensive data entry, 
updating and retrieval system. 
Send for a free copy of our 
DataStar demonstration booklet 
by calling (415) 457-8990. Or 


“Runs ол mosi ZB0/8080/8085 marocompulers with CP/M (ТМ of Digital Research). 48K: and terminal wilh 


addressable cursor 
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visit your nearby 

authorized dealer. 
Remember, when 
you're the star, 
we re the star. 


MicroPro International Corporation 
1299 4th Street. San Найагі, СА 949014 
(415) 457-8990 TELEX 340388 

Sold trough authonzed dealers and 


distributors опу OF M inquinies invited 1 


b on 


7 


The Star Maker 
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Micro-SEED™ 


The Powerful 
Mainframe Database 
Management System 
for Professionals Who 
Use Microcomputers 


Power. “Micro SEED was derived from 
the CODASYL SEED database system. It 
has both hierarchial and network struc- 
tures with power to handie any applica- 
tion regardiess of its data complexities. 


Compatibility: Fully compatible with 
SEED for creating microcomputer data- 
bases tied to a large host computer. 


Productivity: Faster and easier to 
develop and maintain applications since 
data relationships are automatically and 
consistently maintained. Shared database 
allows integration of various application 
programs, each having selective authori- 
zation to access data. Consistent dala 
naming allows programs to evolve in- 
dependently of one another. 


Performance: Since only Micro-SEED 
gives you ІШІ CODASYL access methods 
iplus additional ones), your database can 
be tuned for maximum performance. 
Critical portions of Micro SEED are writ- 
ten in assembly language for fast, effi- 
cient operation, while the remainder is in 
standard FORTRAN to permit rapid 
evolution of Micra-SEED, Your data is 
secure smce the dalabase 15 never 
damaged in a system failure, Only the 
last transaction is lost. 


Proven: Micro-SEED has been in use 
since 1977 and is continually enhanced. 


Ease of Use: Documentation consists of 
a Reference Manual (over 100 pages) 

and a CP/M Operating Guide. Also, three 
example databases are illustrated in 
detail. Concise Data Definition and Data 
Manipulation Languages permit easy 
structuring and updating of your database. 


When Your провера 

Requires BIG Computer 
Power at little Computer 
Prices, Get /Wicro-SEED. 


Requirements are CP/M operating system, 
FORTRAN or PL/I-80, 48K bytes available to 
user program, and Zilog 2-80 or Intel 
8080/8085 processor. Format|is В” single- 
density, others on special order. Single copy 
license is $1,195. Demonstration Package 
with Documentation is $75. Documentation 
only is $40. VISA, MC, and AE accepted. 
Dealer and OEM inquiries invited, 


4. 


Micro Decisionware 


4890 Riverbend Road 
Boulder, CO 80301 
Phone (303) 443-2706 


SEED trademark of international Data Base Systems 
(IDBS). Micro-SEED trademark of IDBS and Micro 
Decisionware, CP/M and PLI/I-BO trademark of Digital 
Research. 
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the header item TABLE is “PROFIT 
REPORT,” the title of the table. In 
summary, the header item TABLE is 
organized as follows: 


TABLE 
0, version# 
ad title" 


The header section in figure 1 con- 
tains other items. The header items 
TABLE, VECTORS, TUPLES, and 
DATA are required. The order of the 
items does not matter, as long as 
TABLE is first, DATA is last, and 
VECTORS comes before any use of 
vector numbers. 

The next two header items specify 
the number of vectors and tuples in 
the table. The topic VECTORS refers 
to the entire table rather than to a 
single vector, so the vector number is 
O. The value of the header item 
VECTORS is the count of vectors in 
the file. Since the table has four col- 
umns, the data value of item VEC- 
TORS is 4. The item VECTORS has 
no string value, as shown by the emp- 
ty pair of quotation marks. Thus, the 
header item VECTORS has the 


following form: 


VECTORS 
O,count 


ae tt 


Similarly, the header item TUPLES 
for our sample table has a vector of 0, 


a data value of 3, and no string value. 
The form of the header item TUPLES 
is: 


TUPLES 
O,count 


ығ 


Data values of the topic VECTORS 
and the topic TUPLES must always 
be integers. 

Before the last required header 
item, DATA, DIF permits standard 
optional header items. Among these 
are LABEL (described below), COM- 
MENT, and SIZE. DIF also permits 
defining new header items to meet 
special needs. The DIF Technical 
Specification (available from the DIF 
Clearinghouse) describes in detail all 
the standard header items. 

Looking again at figure 1, you can 
see that the header items whose topic 
is LABEL refer to specific vectors. 
Each item whose topic is LABEL has а 
vector number and may have a data 
value as well. The data value of a 
LABEL item is the number of lines re- 
quired by the label. This is how DIF 
provides for labels that require more 
than one line. Systems that allow 
only single-line labels can ignore the 
line number. Note that under DIF, the 
values 0 and 1 are equivalent line 
numbers. Each of the LABEL header 
items has a string value, and that 
string value is the label of the vector. 


TABLE --Торіс 
Vector Number — 0,1 — Value 
"Profit Report" —String 


Figure 2: The organization of a DIF header item. The first line shows the topic. The 
second line shows the vector number and the value. Line 3 ts the character string that is 


the header item's title. 


Vector 1 
Tuple 1 


Vector2 
100 
110 


Vector 3 Vector 4 
90 10 


101 9 


Tuple 2 
Тиріе 3 


121 


110 11 


Table 2: A recasting о table 1 into DIF format, with tuples in place of rows, and vec- 


tors in place of columns. 
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If you dont know a baud from a floppy... 


YOU NEED TO ENOW THE 
QGDP-IOO MICROCOMPUTER 


Most people who need computers Tt does more 3 QDP-IOO HAS SINGLE BOARD 
don't have the time, or desire, to в в SIMPLICITY. Eliminates the hassle 
become full-time computer does It easier of complex multi-chip, multi- 
“wizards.” ы board computers. 


With the budget-priced QDP-IOO and costs а QDP-IOO IS EASY to leam and to 


you get all the time-saving pre- operate. Most owners use their 
cision information you want trom lot less QDP-IOO with professional skill and 
a computer, now and in the future, : results in short order. Our instruction 
without all the unnecessary com- manual doesn't need an interpreter. 
plexity associated with less consider- If you'd rather be a wizard with 


ate computers. 

QDP-1OO IS A FULL-SCALE 8-bit computer, 
readily upgradeable to 16 bits as your 
business or professional information- 
processing needs grow. It uses the IEEE 
5-100 bus, compatible with CP/M and 
MP/M disk operating systems. 

QIDP-JOO HANDLES BOTH floppy disks 
and hard disks to give you total 
software versatility. 

QDP-1OO CONNECTS INSTANTLY to 
any standard terminal and printer 
Both serial and parallel ports are 
available. Features most micro- 


computer results, than with computers, 
choose the QDP-IOO. Call or write for 
literature cmd full details. 
QDP NEEDS A FEW MORE GOOD DEALERS. 
Attractive, profitable, protected dealerships 
are still available in several high-potential 
computer market areas. 


e. 


" Data 
Products 


computers can't match. 
10330 Brecksville Road 
Cleveland, Ohio 44141 
216/526-0838 Telex: 241596 
=i 
CP/M and MP/M 
are registered trademarks 


of Digital Research Corp. 


Thus, the form of the header item 
LABEL may be represented as: 


LABEL 
vector#, line# 
“label” 


In figure 1, vector 1 is the column 
labeled “YEAR,” vector 2 is the 
column labeled “SALES,” vector 3 is 
the column labeled "COST," and vec- 
tor 4 is the column labeled 
"PROFIT." Each label requires only 
one line, and so the data value is 
given as O (it could also be 1). 

The last DIF header item must be 
DATA. It signals to the program that 
all items following are data values. A 
program can be structured to ignore 
all header items until it finds the 
DATA header item, which has the 
form: 


DATA 
0,0 


da on 


DIF Data Items 


The form of data items differs from 


CALL TOLL FREE: 
| 1-800-547-2492 


that of header items. DIF organizes 
data by tuples. Within the tuples, 
values are arranged according to the 
order of the vectors. 

Each data entry consists of three 
fields on two lines. The first line con- 
tains two numeric values, which are 
respectively the type indicator and 
the number value. The second line 
contains only one value, the string 
value. Together the type indicator, 
the number value, and the string 
value represent one DIF data value, in 
the following form: 


type indicator, number value 
string value 


The type indicator, which must be 
an integer, can have one of three 
possible values. А type-indicator 
value of 0 means the data is numeric 
and is stored in the field immediately 
following the type indicator. A type- 
indicator value of 1 means the data is 
a string. For string data, the number- 
value field is ignored and the string 
value is stored on the second line of 


VISA’ 


DISK DRIVE w/I3 
ONTROLLER 


ШШШ APPLE HARDWARE 


the data item. Final, a type- 
indicator value of —1 indicates a 
special data value. The number-value 
field is 0, and the string-value field 
may have one of two special values: 
BOT (beginning of tuple) or EOD 
(end of data). These are discussed fur- 
ther in the section on string-field 
values, 

The Number Value. The number 
value may be signed (+ or —) and 
may contain a decimal point. One or 
more blanks may precede or follow 
the number value. If the data value 
contains an exponent of a power of 
ten, the value is followed by the letter 
"E" and the signed or unsigned expo- 
nent. The number value is the only 
place that DIF allows a noninteger 
value. 

When the data value is numeric, 
the string-value field contains one of 
the values described in the following 
section. 

The String Value. When the type- 
indicator is 1, the data is a string and 
contains no control characters and no 
quotation marks. If the string is a sim- 


ATARI HARDWARE 


CX-2609 VIDEO GAME 


$489 — 418 PROGRAM RECORDER 


$419 


$309 
$599 


IB, 5999 


AGH- $1059 


ATARFA. 400 в $329 
800 ив $719 


Tol! iree number for order desk only. іп Oregon and for service or 
warranties call (503) 479-4150. Bank wires, cashiers checks and bankcards 
accepted immediately. Allow 20 days lor personal checks. MasterCard and 
VISA add 2%, sorry no C.O.D.'s. Add 3% (minimum $4.00) for all U.P.S. 
shipments io cover ireight, handling and insurance. $100.00 minimum order 
(no sales tax). Prices subject іс change without notice. NOTE: We are 
reghtered with the State of Oregon, have been in electronic sales and 
service for 5 years and are fully qualified for repair of any micro computer 
sysiem. Three full-time certified technicians insure one-day turnaround on 
most Apple repairs. Hours: 9:00 to 5:00 Monday through Saturday. 


"& Unique Combination of 
M, Quality Products. Competitive Prices. and Service" 


@appic 
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APPLE SOFT OR INTEGER 
ARD 


С 
PASCAL LANGUAGE CARD 
PARALLEL PRINTER CARD 
SERIAL PRINTER CARD 
CENTRONICS PRINTER CARD $139 
LOWER CASE ADAPTOR $39 


MOUNTAIN MUSIC SYSTEM $479 
MOUNTAIN A/D CONVERTER $299 
MOUNTAIN INTROL/X-10 

CONTROL $179 
MOUNTAIN С.Р-5. 

MULTIFUNCTION 
18 KEYPAD (A.&.T.) 
SUP-R-TERM (20 COLO 

үмая 


Бү 
SUP-R-MOD (MODULATOR 
an МЕК) 
GK MEMORY EXPANSION 
Юүзтіск T б. OR 
ra А 


v кн MONITOR (SANYO) 
W MONITOR (N.E.C.) 
pe: BAW MONITOR (SANYO) $189 
12” GREEN MONITOR reat $88 
% 


MODEM 
850 INTERFACE MODULE 
853 16K MEMORY EXPANSION 


SOFTWARE 


VISICALC (АТАН!) 


0.0.5. 3.3 UPDATE 
MICROLAR DATA FACTORY 
DS MASTER (STONEWARE) 
APPLE WRIT 

SUP-R- TEXT ry 


WORDST. 

D.P.. FOSTWARE (each) 

GENERAL ету maa 
CONTROLL 

SOFT-TECH PAYROLL 

STOCKFILE INVENTORY 

ADVENTURE 

ZORK 

SARGON CHESS 

GALAXIAN 

САЦ FOR OTHER WARING ARE AND ТОРТИ ARE 


WE WILL UNDERSELL 


EPSON 
530 N.E. *E' Street ө Grants Pass, Ore. 97526 S 
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| | PRODUCED | IN THE HERRT OF SILICON VALLEY, CALIFORNIA U. SA. | 


Моу/--А four station, 

hard disk business computer 
with letter quality printer, 
terminals and get-rolling 
software for less 

than $15 а day.* 


*Price approximate and may vary in your area. Daily lease based on: $17,000 principal, 20% annual interest, 5-year term. 
Includes; Altos АС58000-10 computer, letter quality printer, four precisian terminals and get-rolling software. 
Does not inciude tax. installatlon. training and maintenance. 


Introducing the Altos 
Business Computer Special. The 
most powerful, reliable, easy-to- 
use system in its price range. 
And Altos now offers on-site, 
nationwide service. 

The hardworking engine of 
our system is the Altos 
ACS8000-10 computer. It can 
cost-effectively hook-up with 
from one to four stations, as 
your needs demand. Its rapid 
access, 10 MByte Winchester 
hard disk is capable of storing a 
3,000 page load. 


Our get rolling business soft- 


ware package includes multi-user 
systems software, Wordstar™ for 


word processing and Microplan " 
for business analysis. And when 
you need more, your local Altos 
representative can route you 
through to hundreds of other 
business and accounting pro- 
grams, to meet virtually any 
requirement. Plus Altos also lets 
you communicate with other 
computers, mainframes, and 
even allows networking. 


Сігсів 18 on Inquiry card. 


Get on the right track! Join 


thousands of professionals, insti- 


tutions and businesses who rely 
on Altos computer systems. Call 
our toll free number or write 
today for the Altos sales and 
service depot nearest you. 

АП aboard! 


Wordstar ts а trademark of MicroPro International Corp. 
Microplan is a trademark of Chang Laboratories, Inc, 


(б) 1881 Altos Computer Systems 


Packed with 
fresh ideas 
for business 


COMPUTER SYSTEMS 


A360 Bering Drive 
San Jose, California 95131 


800-538-7872 


(In Calif. 800-662-6265) 


See Us At ComDEX Booth 204 


ple word, it may be entered directly 
on the line. If the string contains 
blanks or special characters, then the 
string must be enclosed in quotation 
marks. If the string is null, the string- 
value field contains quotation marks 
with no space between them. 

When data is numeric, the string 
value is one of the following upper- 
case, unquoted words: 


V: indicates a numeric value. 

NÀ: not available. Indicates that 
the value marked is not available; 
the number value is 0. 

ERROR: the result of an invalid 
calculation; the number value is 0. 


TRUE: the logical value; the 
number value is 1. 
FALSE: the logical value; the 


number value is 0. 


Special Data Values. If the type- 
indicator field is —1, then the data is 
one of two special data values, BOT 
or EOD. BOT flags the beginning of a 
tuple, and EOD flags the end of the 
last tuple in the file. 


Sample Programs Using DIF 

Listings 1 and 2 are BASIC pro- 
grams that illustrate the use of DIF. 
Listing 3 is a Pascal program that 
shows a Pascal procedure to use a DIF 
file, 

A teacher has written the program 
in listing 1 to create a DIF file that 
contains the names and tests scores of 
students. Because it is heavily com- 
mented, the program should not be 
difficult to follow, It prompts the 
teacher to enter a file name, the 
number of students, and the number 


of test scores for the students. The 
program organizes the data into one 
tuple for each student; a tuple con- 
sists of one string value for the stu- 
dent name and one numeric value for 
each test score. The number of vec- 
tors is one more than the number of 
test scores per student; the extra уес- 
tor is for the student's name. 

For example, if three test scores are 
entered for a student, there are four 
vectors, and a typica] tuple might 
contain the following information: 


Stephenson 
75 
B2 
60 


This program enters student 
records into a file by prompting the 


Text continued on page 206 


Listing 1: А BASIC program that uses DIF. This program prompts the user for a student's name and test scores and then copies the 


information into a DIF file. 


100 REM - THIS PROGRAM CREATES A DIF FILE CONTAINING THE 

110 REM - NAME AND TEST SCORES OF A GIVEN NUMBER OF STUDENTS. 
120 REM - IT PROMPTS FOR A FILE NAME, THE TOTAL NUMBER OF 

130 REM - STUDENTS, AND THE NUMBER OF TEST SCORES FOR 

140 REM - EACH STUDENT. ІТ THEN PROMPTS FOR А STUDENTS 

150 REM - NAME AND TEST SCORES, AND WRITES THEM TO THE 

160 REM - FILE AS A TUPLE. 

1000 PRINT "OUTPUT FILE NAME:"; :REM - GET FILE NAME. 

1010 INPUT FS 

1020 OPEN "О",1,Е5 :REM - OPEN FILE FOR OUTPUT. 
1030 PRINT "NUMBER OF STUDENTS:"; 

1035 :REM - PROMPT FOR NUMBER OF 
1040 INPUT NT :REM - TUPLES. 

1050 PRINT "NUMBER OF TEST SCORES PER STUDENT:"; 

1060 INPUT NV :REM - NUMBER OF VECTORS IS 
1070 NV = NV +1 :ВЕМ - NUMBER OF SCORES + 1. 
1080 GOSUB 3000 :REM - USE SUBROUTINE ТО 

1090 :ВЕМ - OUTPUT DIF HEADER. 
2000 FOR I = l TO NT :REM - OUTPUT А TUPLE FOR 
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Listing I continued on page 188 


Сігсів 92 оп Inquiry card. 


Remember the 
$500 pocket calculator? 


The same thing just happened to computer software. 


Everyone remembers when 
pocket calculators first came out. 
They were so impressive and futur- 
istic, people were happy to pay 
$500 for опе. But it didn't take the 
electronics industry long to offer a 
smaller, more fully-featured calcula- 
tor for only $25. 


Demand and Supply. 

As more and more individuals 
and businesses turn to small com- 
puters for their various needs, the 
small computer industry will turn 
out more and more computer soft- 
ware. This increased volume natu- 
rally lowers the cost per unit. And 
the rapid growth of the CP/M® com- 
patible computers has meant even 
greater sales volume for these pop- 
ular and valuable software 
packages. 


Here is what All Systems offers: 


CP/M is a registered Lrademark of Digüal Research. 


Wordstar 3.09? $199 


Quite simply. the best word processing pro- 
gram for the small computer. Price shown is 
for the Apple system, $249 for all others. 


SuperCale™ $199 

he state of the art in electronic worksheet 
programs, with features and enhancements 
thal previous programs just did not have. 


“VisAccount™ $199 


The greatest software buy in the country. lt is 
a fully-integrated accounting package with a 
General Ledger, Accounts Receivable/Order 
Entry, Accounts Payable/Purchase Order, 
Payroll, Inventory, Fixed Assets, and even a 
Mailing List program —all for one price. 


*Data Manager $199 


А powerful and professional data base man: 
agement program thats wonderfully simple to 
operate. Features include: data base bullding, 
lists, comparative analysis (by generating his- 
tory & performance reports), various file 
maintenance, fast assembly language (sort/ 
merge), fast data retrieval, record selection, 
report writing and forms handling. 


"Both VisAccount and Data Manager come 
with a 45-day conditional money back duaran- 
tee. We know of no other software com- 
pany with the confidence to provide а 
similar guarantee. 


Wordstar is a registered trademark of Micro Pro International. 


VisAccounL is B trademark of CSCA- All Systems is a division of Computer Services Corporation of America. 


All Systems offers these programs 
for the following computers: 


Apple 11 Heath/Zenith 
Radlo Shack Models і, Superbrain 

паш North Star 
Osborne I IBM 


Hewlett Packard 125 
Most CP/M Compatible Computers 


How To Order 


To find the dealer nearest you, or to 
order, call toll free 


800-221-2486' 
In New York or for further informa- 
tion, call 212-685-0090. You may 
use your Visa, MasterCard, 
American Express, or (for an 
additional charge) order C.O.D. 
Or you may send a check or 
money order to: 


(/ 


АП Systems 
332 East 30th St.. New York, NY. 10016 


i БирегСа is a trademark ін Sorcim. Inc 
*24 hours, 7 daya a week. 
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Listing 1 continued: 


2010 
2020 
2025 
2030 
2040 
2050 
2060 
2070 
2080 
2090 
2100 
2110 
2120 
2130 
2140 
2150 
2160 
2170 


2180 


3000 
3010 
3020 
3030 
3040 


3050 
3500 
3510 
3520 
3530 


4000 
4010 
4020 


: REM 
Т = -1: ү = 0: S$ = "BOT" 

:КЕМ 
GOSUB 4000 :ВЕМ 


PRINT "NAME OF STUDENT £";I; 


INPUT S$ 

T=]: у = 0 
GOSUB 4000 

FOR J = 1 TO NV-1 


PRINT "SCORE %";0; 


INPUT V 
Т = 0: S$ = "ү" 
GOSUB 4000 
NEXT J 
NEXT I 
T= -1: V = 0: SS = "EOD" 
GOSUB 4000 
CLOSE 1 
STOP 


s REM 


: REM 


: REM 


: REM 


: REM 


“КЕМ 


: REM 


EACH STUDENT. 


OUTPUT BOT SPECIAL 


DATA VALUE. 


GET NAME OF THIS STUDENT. 
OUTPUT AS STRING DATA 
VALUE. 


PROCESS EACH SCORE. 


GET SCORE. 
OUTPUT SCORE AS A DATA 


VALUE. 


OUTPUT EOD SPECIAL DATA 
VALUE. 
CLOSE THE OUTPUT FILE. 


DONE. 


:REM - ROUTINE TO OUTPUT HEADER. 


PRINT41,"TABLE";PRINT41,"0,1":GOSUB 3500 


PRINT41,"TUPLES":PRINT£1,"Q0,";NT:GOSUB 3500 


PRINT41,"VECTORS":PRINT41,"0,";NV:GOSUB 3500 


PRINT£1,"DATA":PRINT$1,"0,0":GOSUB 3500 


RETURN 


PRINT£1,CHRS$(34);CHR$(34) 


RETURN 
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“КЕМ 


: REM 


КЕМ 


КООТІКЕ ТО ООТРОТ А 
NULL STRING (""). 


PRINT 2 QUOTATION MARKS. 


ROUTINE TO OUTPUT A БАТА 
VALUE. Т IS THE TYPE 


INDICATOR, V IS THE 


Listing 1 continued on page 190 


Circle 372 on inquiry card. ===» 


Small, Dark and 
Handsome 


HIGH-TECH ROBOT Ш FOR EDUCATION, RESEARCH & INDUSTRY 


he Rhino* XR-1 high tech robot, 
ough small in size, is built with the 
ame operating technology as large 
Ydustrial robots. And it features an 
|5232С interface (using З wires) 
aking it compatible with the 
rogramming capabilities of any 
omputer from the small РЕТ?, 
pple ІЗ, or TRS-80* to the big 
3M's. The Rhino” XR-1 is available 
эг immediate delivery. Write for 
тоге information on your company 
xtterhead to the address below. 


eatures: 

Digital Choppers on All Axes 
Powerful DC Servo Gear Motors 
Controller Card with Intel 8748 CPU 
Eight Motor Control Capability 
(Rhino* XR-1 has 6 motors) 
Operators Manual and Tool Kit 
Rigid 4" Aluminum Space Frame 
Construction 

“Built-in” Functional Self-Test 
Program 


)ptions: 

Custom Hand 

Computer Controlled Carousel, 
Conveyor, or Lateral Slide Base 


pecs: 

Reach: 22.5" Maximum, 32” High 
Grasp: 2 Ibs.—open З" 

Lift: 2 Ibs. at extension 


rice: s 

2,400.00 (F.O.B. Champaign, IL., 
lelivered via UPS in Continental USA) 
linois residents add 596 sales tax 


icludes everything you need to run 
our Rhino* XR-1 (Except your 
omputer) 


ve reserve the right to alter price and 
pecifications without notice. 


Sandhu Machine Design, Inc. Sales Dept. 
308 S. State, Champaign, IL. 61820 
(217) 352-8485 


Apple апа Apple li are registered trademarks of Apple Computer inc. *TRS-80 is a registered trademark of Талау Corporation. 
PET is a registered trademark of Commodore Corporation. 


Listing 1 continued: 


4030 


4040 


4050 PRINT#1,T:",":V 


4060 PRINT#1,S$ 


4070 RETURN 


5000 END 


“КЕМ ~ NUMBER VALUE, AND S$ 


:КЕМ - IS THE STRING VALUE. 


Listing 2: A BASIC program whose input is the DIF file created by the program in listing 1. This program calculates an average test 
score and a letter grade for each student. 


100 
110 
120 
130 
140 


500 
510 
520 
530 
535 
540 
550 
560 
570 
575 
580 
590 
600 
610 
620 
630 
640 
650 
660 
670 
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: REM 


: REM 


z REM 


: REM 


“КЕМ 


DIM T(100) 
DIM У(100) 


DIM V$ (100) 


GOSUB 5000 
GOSUB 6000 
FOR I = 1 TO NT 


GOSUB 7000 


M=0 


FOR J = 1 TO NV 


“КЕМ 


: REM 


: REM 


: REM 


: REM 


“КЕМ 


: REM 


: REM 


: REM 


: REM 


: REM 


: REM 


IF Т(Ј) =1 THEN PRINT 


IF Т(2)-0 THEN М = 


NEXT J 


THIS PROGRAM READS A DIF FILE CONTAINING THE 
TEST SCORES OF A GROUP ОЕ STUDENTS, CALCULATES 
AN AVERAGE SCORE FOR EACH STUDENT, MATCHES THE 
AVERAGE TO A LETTER GRADE, AND PRINTS THE 


STUDENTS NAME, AVERAGE, AND LETTER GRADE. 


MAXIMUM OF 100 VECTORS. 

T IS THE TYPE INDICATOR, V IS 
THE NUMBER VALUE, AND V$ IS 
THE STRING VALUE OF EACH DATA 
VALUE. 

INITIALIZATION SUBROUTINE. 

SUBROUTINE TO READ HEADER. 

FOR EACH TUPLE, 

GET ALL VECTOR ELEMENTS IN 
TUPLE. 

M IS THE SUM OF THE SCORES. 
FOR EACH VECTOR VALUE, 


V$(J) :ВЕМ - PRINT NAME. 


M+V (J) :REM - ADD SCORES. 


М = M/(NV-1): PRINT M :REM - PRINT STUDENT^S AVERAGE 


IP М<-50 THEN PRINT "THIS STUDENTS FINAL GRADE IS Е" 


IF М<=70 AND М>50 THEN PRINT "THIS STUDENT'S FINAL GRADE IS р" 


IF M<=85 AND M>70 THEN PRINT "THIS STUDENTS FINAL GRADE IS C" 


IF M<=94 AND М>85 THEN PRINT "THIS STUDENTS FINAL GRADE IS В" 
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Cameo Makes Your Micro 


Big Enough for Big Business 


e 


When you want a data base for your micro that 
will grow as fast as you do — look to Cameo. 
Whether your business is commercial, educa- 
tional or institutional — for large inventories, 
massive mail lists, extensive accounts receivable 
and effective cash management — Cameo has 
the system to meet your needs. 


Cameo's Cartridge Disk Subsystem provides 
reliable mass storage for most popular micros*. 
The Cameo subsystem gives you up to 100 times 
the storage capacity of floppies, while retaining 
the same flexibility that floppy media provide. 
With Cameo's system you ean remove, copy and 
back-up massive amounts of data quickly and 
easily. And, byte-for-byte, cartridge disk mass 
storage is more economical than floppy disks. 
Even today's new technologies cannot give you 
the reliability, flexibility and back-up capability 
that Cameo provides. 


Circle 62 on inquiry card. 


Installation and start-up is simple. Cameo's sub- 
system is compatible with most operating systems, 
eliminating the need for additional complex pro- 
gramming. Make Cameo your micro mass storage 
connection. Call today for the location of the dealer 
nearest you. 


* Apple, TRS-80 Model 1 & II, Heath H89 and most S-100's 


Cameo Electronics, Inc. 
1626 Clementine Street 
Anaheim, CA 92802 
(714) 535-1682 


European Distributor 

Cameo Electronic Vertriebs-Gmbh 
Escherstrasse 3, D-8121 Eberfing 
West Germany 

Tel: 8802-8363 TELEX: 59903 


А 


Sculptured Brilliance 
in Mass Storage 


Listing 2 continued: 


680 


IF M>94 THEN PRINT "THIS STUDENT^S FINAL GRADE IS A" 


690 NEXT I 


700 CLOSE 2 


710 PRINT "FINISHED CALCULATING GRADES" 


720 STOP 

5000 :REM - INITIALIZATION CODE. 

5010 PRINT "FILE NAME"; 

5020 INPUT F$ 

5030 OPEN "I",2,F$ :REM - OPEN FILE FOR INPUT. 

5040 NV = 0 :REM - INITIAL VECTOR COUNT. 

5050 NT = 0 :REM - INITIAL TUPLE COUNT. 

5060 RETURN 

6000 :вЕМ - READ HEADER. GET NUMBER OF VECTORS AND TUPLES. 
6010 INPUT42,T$ :REM - GET TOPIC. 

6020 INPUT#2,S,N :REM - GET VECTOR NUMBER AND VALUE. 
6030 ІМРЦТЯ2,55 :REM - GET STRING VALUE. 

6040 IF TS="VECTORS" THEN 6500:REM - CHECK FOR KNOWN HEADER 
6050 IF T$-"TUPLES" THEN 6600 :REM - ITEMS. 

6060 IF T$z"DATA" THEN RETURN 

6065 :REM - "DATA" ENDS HEADER. 

6070 GOTO 6010 :REM - IGNORE UNKNOWN ITEMS. 

6500 NV = М :REM - NUMBER OF VECTORS. 

6510 IF NV<=100 THEN 6010 :REM - CHECK FOR 100 OR LESS VECTORS. 
6520 PRINT "TOO MANY VECTORS. PROGRAM CAPACITY 100 VECTORS." 
6530 CLOSE 2 

6540 STOP 

6600 NT = М :REM - NUMBER OF TUPLES. 

6610 GOTO 6010 :REM - GET NEXT HEADER ITEM. 

7000  :REM - SUBROUTINE TO GET ALL VECTOR ELEMENTS IN A TUPLE. 
7010 GOSUB 8000 :REM - GET NEXT DATA VALUE. 

7020 IF Т1<>-1 THEN 9000 :REM - MUST ВЕ BOT, ELSE ERROR 

7030 IF S$<>"BOT" THEN 9000 


Listing 2 continued on page 194 
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THE B880 RAM 


engineered for excellence 
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FEATURES , Byte or Word Width Operation * Extended Addressing or Port Select • 100 ns Access and Cycle Time (Maximum) 
*Low Power =рпашпрчеп * IEEE 696 Standard * Four Layer Board * Byte Parity Option 


< АСАР Mroductory 1 alid lor Pu 
d with 1 Year Warranty, (Por Byte Parity Option, add чоо.) 


a. Pa quonam блу апа 


Тһе В880 RAM represents one of the best solutions for ар- 
plications requiring a very high speed static memory card 
of compact design and remarkably low cost. Suitable for a 
wide range of commercial applications, the В880 RAM is 
form, fit and functionally compatible with the IEEE 696 (S- 
100) bus standard. It automatically provides byte or word 
width access using the *sXTRQ signal. An exclusive ultra 
high speed bipolar memory mapping PROM allows the 
B880 RAM to be used with any current or future bank select 
scheme. The B880 RAM works with all 5100 processors. and 
features a four layer board with full ground and power 
planes for noiseless operation. Use of the new JEDEC-stan- 
dard 20 pin slimline 16K Static RAM chips-has given us 
enough board real estate to offer a very wide variety of op- 
tions, making the B880 RAM a truly universal S- 100 memory 
саға. 


Circle 2 on Inquiry card. 


DIGITAL DESIGN LABS 
109 Cuyama Road Shell Beach, CA 93449 
(805) 773-1731 


‘hase Orders placed on or before Nov. 50.1081. 


Available through California Digital (for orders only, call 
toll-free 800-421-5041 ) and other fine distributors, or di- 
rect. Specification sheets on request. Manuals may be pur- 
chased separately for $25.00 refundable on order. 


AB DIGITAL DESIGN LABS designs and manufactures com- 
puter products that provide technological leadership and 
industrial-grade quality combined with unexcelled perfor- 
mance. AB DIGITAL was first in the industry to offer a 256K 
Dynamic Memory (the B810 А and B810 В RAM cards), Our 
B880 КАМ is far superior to any other 64K Static Memory 
available. All AB DIGITAL products are manufactured to 
higher quality standards than any other computer product 
an the industry. No "surplus" components will ever be used 
on an AB DIGITAL card. All AB DIGITAL boards feature full 
interior ground and power planes in a multilayer board to 
eliminate noise and radiation. OEMs and distributors wish- 
ing to handle our line are invited to phone J. Hill, Sales. 


Listing 2 continued: 


7040 FOR К = 1 TO NV :REM - GET EACH DATA VALUE. 
7050 GOSUB 8000 

7060 IF Т1>1 THEN 9000 

7070 T(K) = Т1 :REM - SAVE TYPE INDICATOR. 
7080 V(K) = Vl :REM - SAVE NUMBER VALUE. 
7090 ү$ (К) = SS :REM - SAVE STRING VALUE. 
7100 NEXT K 

7110 RETURN 

8000 :REM - SUBROUTINE TO GET NEXT DATA VALUE. 


8010 INPUT#2,T1,V1 


8020 INPUT#2,S$ :REM - 
8030 RETURN 
9000 :REM - ERROR ROUTINE 


9010 PRINT "ERROR IN FILE FORMAT" 


9020 CLOSE 2 
9030 STOP 


9040 END 


:REM - GET TYPE INDICATOR, NUMERIC 


VALUE, AND STRING VALUE. 


КЕМ - END PROGRAM 


Ligting 3: А Pascal program that reads data from a ai file into an array and then displays the data on the terminal. The variant of 
Pascal used is Apple Pascal 1.1. ^ 


{ This is a simple program which reads DIF file data into an array and 


displays the results on the terminal. It makes use of a procedure 


called "get dif array" which handles only numeric data. It is written 


for Apple Pascal 1.1 and may require modification to run on other systems. ] 


program dif read; 


const 


max vector 


max tuple 


type 


vector index 


= 0..max vector; 


194 November 1981 6) BYTE Publications Inc 


[ maximum number of vectors ] 


[ maximum number of tuples } 


Listing 3 continued on page 196 
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Linking People & Information Through Per: >! Соту uters 


Nestar Systems combines the technology of local networking today. When you're read ‘onic mail, it's з easy as 
with the sophistication of our system software to bring you a taking ә package off the : 
personal computer system which delivers maximum benefits at Call or write us today ліогтайоп ab: Nestar's 
minimum cost. Word processing. Financial planning. Data entry. Cluster/One personal cor ems. Nestar $ -ems, Inc. 
Distributed data processing. All this is possible with Nestar's 2585 East Bayshore Roa Ito, California 1303-3266 
Cluster/One personal computer systems and it is all available (415) 493-2223 TELEX: * =STAR PLA 


See us at COMDEY 81 i as Vegas Booth 1568 


Listing 3 continued: 


tuple index = 0..max tuple; 

dif array = аггау[1..тах vector, l..max tuple] of real; 
var 

in file : text; num vectors : vector index; 

fname : string[15]; num tuples : tuple index; 

matrix : dif array; code, i, 1 : integer; 


( "Get dif array" reads a DIF file and returns the file data (currently 
only numeric) in an array. Also returns number of vectors and tuples 


-- these must be specified in file header -- and an error code. ] 


procedure get dif array (var dif file: text; var real array: dif array; 
var nvectors: vector index; var ntuples: tuple index; 


var return code: integer); 


const { currently defined data types ] 
special = -1; numeric = 0; char string = 1; other = 2; 
type 
header item = record 
topic : String; 
vector num : vector index; 
value : integer; 


string value : string 


end; 


data value = record 
kind : -1..2; { currently defined data types } 
number value : real; 
string value : string 


end; 


var 
hdr item : header item; Listing 3 continued on page 198 
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You may be holding 
the most important Soffware 


you could ev 


as = 


A 


r own... 


е Palm of Your Hands 


ү. 


TITLE: “THE PROGRAM WRITER/REPORTER: " 


Enables ANYONE to write complete, running, debugged BASIC LANGUAGE Pro- 
ae іп 35 to 40 minutes with NO PRIOR PROGRAMMING KNOWLEDGE ОН 
ABILITY. 

IF you are one of the many who bought a microcomputer in the belief that with 
just a little studying you could write your own programs, you now know that you 
can't. 

IF you, as a businesman, thought you could have stock software modified at a 
reasonable cost with reasonable results, you know that's not possible either. 

IF you are a hobbyist getting tired of the untold hours it takes to write a program, 
only to find it takes more hours to debug than to write. 

IF you are a skilled programmer you don't have to be reminded of the repetitious 
time spent on each new application. 

IF you have left your micro-computer sitting somewhere gathering dust. . . meet 
THE PROGRAM WRITER/REPORTER' . 

THE PROGRAM WRITER/REPORTER’ is not just another data base generator. 

THE PROGRAM WRITER/REPORTER" , at your direction, makes complete run- 
ning programs that are thoroughly documented, easy to modify at any time by YOU! 

THE PROGRAM WRITER/REPORTER’ cuts programming time up to 90% for a 
skilled programmer. 

THE PROGRAM WRITER/REPORTER' will make anyone a skilled programmer іп 
30 to 35 minutes! 

THE PROGRAM WRITER/REPORTER' does the work! You can answer the simple 
direct questions and THE PROGRAM WRITER/REPORTER' CREATES... AND ALL 
IN BASIC LANGUAGE. 

Q. Аы ИНЕ PROGRAM WAITERIREPORTER' has produced a program, can it be 
modified 

A. Yes, the resulting program is modular, fuliy documented and readily accessible 
for alterations or deletions. 

Q. Does the program created use so much disc space that there is very litlle space 
left for the record storage? 

A. No, the code produced is extremely compact despite complete documentation. 
If requested THE PROGRAM УУНІТЕН/НЕРОНТЕН" will even “pack” or compress 
information. You may even delete the "remarks" making it even more space 
eflicient. 

О. Must і be expert or even conversant with Basic Language? 

A. No, all questions to and answers from the operator require no computer 
fanguage knowledge, simple every day English wilt do. 

Q. What about math ability? 

А. |f you can count your fingers and toes, you'll have no problems. 

Q. Will the programs which 1 produce with THE PROGRAM WRITER/REPORTER’ 
be bulky, slow or amateurish? 


Circle 425 on inquiry card. 


А. No, the resulting programs will be sophisticated and extremely fast operating. 
For example, should you create a mailing list or inventory program, the time for any 
record to be retrieved and displayed from a full disc would take a maximum of 
1 second. 

Q. асса the programs produced conform to a pre-determined formal and file 
length 

A. No, you determine format and file size to fit your requirements. You may have as 
many as 22 fields or as few as 1. 

а. Can | develop my own business programs? 

A. For the most part, yes. 

Q. What are the limitations? What programs can | produce with THE PROGRAM 
WRITER/REPORTER'" ? 

A. Your own ingenuity and hardware limitations. 100's of different programs. 


TECHNICAL ASPECTS 

The Reporter Package - makes reports your way. 

Record access by a hashing algorithm guaranteeing fast record retrieval. 

Duplicate keys permitted. 

Record deletion automatically supported. 

Record access and file maintenance is user transparent. 

Minimal disc overhead since there is no special assembly language routine call- 
ed. No “Basic” overhead. 

Programs produced can be transported between 6800, 6502, 8080, 280, 8085, 8086 
and 28000 based systems. 

Can be used with Micro-Soft Basic and CP/M systems. 

Complete file maintenance including up-date of any record in any field, delete 
and add new records even with duplicate key. 


VANLOVES 


жан 800-255-5119 


Vital 


Information Inc. 899 Mastin Dr. Overland Park K5 66204 
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Listing 3 continued: 
data val : data value; 


tuple, vector : integer; 


{ "Read integer" reads an integer terminated with a comma. Тһе routine 
is required because this Pascal dialect/s "read" procedure recognizes 


only «space», eoln and eof as delimiters of integer values. } 


procedure read integer (var number: integer); 
var 


sign, magnitude : integer; 


begin 
sign := 1; magnitude := 0; [ initialize | 
read (difile, ch); [ get 1st character ] 
while ch «» ^,^ do { comma is delimiter ] 
begin 
case ch of 
^-* +: sign := ~l; 
“yp 1^. 229 8 у 4, 5 2^. 1 , : Se ӨТ 
: magnitude :- magnitude * 10 + ord(ch) - ord(^0^) 
end; { case] 
read (difile, ch) { get next character | 
end; 
number :- sign * magnitude { return result | 


end; { read integer } 


{ "Кеай string" deletes leading and trailing blanks and strips the 


quotes from quoted strings. } 


procedure read string (var str: string); 
begin 
readln (difile, str); 
while str[1] = ^ ^ do { leading blanks | 
delete (str, 1, 1); 


IF str[1] = ^"^ { strip quotes } 


Listing 3 continued on page 200 
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Мо business 1 Is too @ 4% small for a 


“CUM 
CLEANERS 


The economical business computer 
that does it all. 


Bookkeeping. Mailing Lists. Word processing. ^" And our sales and service support is there to 


Running your business is a lot more help you. 
complex than running a lemonade stand. So look at the HORIZON before you buy 


But it doesn't have to be. Sure, you a computer. You owe it to your- 
may already know you could use a | self. And to your business 
computer. But did you know that —*) For the dealer in your area, 
the North Star HORIZON® can p— ы | call toll-free (800) 447-4700. 
do the job better than many И и In Illinois (800) 322-4400. 
bigger computers? For much In Alaska and Hawaii 


less money? - i (800) 447-0890. Or write 

The North Star HORIZON { North Star Computers, Inc., 
is easy to install and operate. As 14440 Catalina Street, 
you grow, add programs, work stations, San Leandro, CA 94577. 
and memory. Today, more than 22,000 pn Phone (415) 357-8500. 


HORIZONS are in operation worldwide. =й TWX/Telex (910) 366-7001. 


HORIZON is a registered trademark of North Star Computers. Ine. 


FOLLOW THE STAR | 


NorthStar 


Circte 307 on inquiry card. 


Listing 3 continued: 
then begin 
delete (str, 1, 1); 
delete (str, pos(^"^, str), length(str) - pos(^"^, str) + 1) 
end 
else if pos(^ ^, str) > 0 { trailing blanks } 
then delete (str, pos(^ ^, str), length(str) - pos(" ^, str) + 1) 


end; { read string } 


procedure read header item (var item: header item); 
begin 

read string (item.topic); get topic ] 

read integer (item.vector num); get vector number ] 


readln (difile, item.value); get value ] 


read string (item.string value) get string value ] 


end; ( read header item | 


procedure read data value (var value: data value); 


begin 
read integer (value.kind); { get data type | 
readln (difile, value.number value); { get number value ] 
read string (value.string value) { get string value } 


end; ( read data value } 


begin [| get dif array ] 


return code :- 0; [ assume no problems ] 
nvectors :- 0; ntuples :- 0; [ initialize ] 
repeat { read header | 


read header item (hdr item); 
if hdr item.topic - "VECTORS^ 

then nvectors :- hdr ítem.value { vector count } 
,else if hdr item.topic = “TUPLES” 

then ntuples :- hdr item.value [ tuple count ] 


until hdr item.topic = “БАТА”; 


if (nvectors = 0) or (ntuples = 0) { check counts } 


400 November 1981 © BYTE Publications Inc 


Osborne Welcomes You to 


the World of Microcomputers 


INTRODUCTORY BOOKS 


Business System Buyer's Guide 
by Adam Osborne and Steven Cook 
Purchasing a computer for any busi- 
ness is a complex process, but this 
book will help. Before you buy any 
computer, read this book. You'll never 


make a better investment. 
847-0, $7.95 0 


introduction to Microcomputers 
Volume 0: The Beginner's Book 

by Adam Osborne 

Here's the book to start with if you 
know nothing about microcomputers 
but wish 1o learn. Provides the con- 
cepts you'll need to understand this 
technology. 425-8, $7.95 D) 


An Introduction to Microcomputers 
Volume 1: Basic Concepts 

by Adam Osborne 

The world's best selling textbook on 
microcomputers uses concepts that 
are common to all microprocessor 
systems. Shows what a microcom- 
puter can do, and how it does what it 
does. This edition is the most com- 
prehensive and up-to-date introduc- 
tion to microprocessor systems avail- 
abie anywhere. 434-9, $12.99 0 


Running Wiid- 

The Next Industrial Revolution 

by Adam Osborne 

An insider's look at the microelec- 


years prove to be a dream or a night- 


mare? Running Wild tells the story. 
428-4, $3.85 0 


GUIDES 


Apple ll User's Guide 
by Lon Poole, Martin McNiff and Steven 
Cook 
Complements your Apple Il owners 
manual. Qur guide will tell you more 
about your Apple II or Apple IJ plus 
computer than any other single 
source. It covers all the special fea- 
tures of the Apple computer. 

#46-2, $15.00 D 


ut 


РЕТ/СВМ” Personal Computer Guide 
by Adam Osborne and Carroll Donahue 

А step-by-step guide which takes you 
from the "on" switch to assembly lan- 
guage subroutines for your Com- 
modore system. It's a BASIC tutorial 
and covers many recent CBM pro- 
ducts. 455-1, $15.00 O 


PROGRAMMING BOOKS 
н 


Science and Engineering 

BASIC Programs 

ed. by John Heilborn 

An important collection of the most 
valuable programs for scientists and 
engineers. Easily used on most pop- 
war microcomputers 463-2. 515.99 O 


Some Common BASIC Programs 

by Lon Poole and Mary Borchers 

76 well designed and brilliantly doc- 
umented programs that solve a variety 
of problems in statistics, finance, and 
math. 


Generalized BASIC Edition 
906-3, 514.99 O 


PET/CBM"" Edition 840-3, $14.99 C1 


ae" 


ev 


tronics revolution. Will the coming үй 


TRS-80'" Level Il Editions54-3, $14.89 D 


Atari™ Edition 


All 76 programs ready to run оп: 
PET/CBM” floppy disk 433-0, 522.50 O 


PET/CBM" cassette 25-Х, S15 00 0 


TRS-80'" Level Il cassette 
432-2, $15 00 О 


453-5, $14.99 D 


ne 


ne 


Practical BASIC Programs 
Here are 40 useful and fully docu- 
mented programs designed torunon 
most microcomputers. Especially use- 
ful in smait business and household 
applications. (Generalized BASIC). 
#38-1, $15.99 CJ 
H 


Osborne CP/M™ User Guide 

by Thom Hogan 

The most complete and up-to-date 
CP/M book you can find. It will make 
your first use of CP/M easy. If you 
already own CP/M, it will help you 
modify your system. и44-6, $12.99 O 


н 


CBASIC™ User's Guide 

by Adam Osborne. Gordon Eubanks and 
Martin McNiff 

Co-authored by Gordon Eubanks, the 
creator of CBASIC, this is more than 
a self-teaching textbook, й is the de- 
finitive reference of the CBASIC lan- 
guage. 461-6, $15.00 O 


BUSINESS BOOKS 


by Lon Poole and co-authors А 
Osborne's three business systems are 
renowned for excellence in design 
and documentation. Our books ex- 
plain in detail how to use the pro- 
grams. They contain complete pro- 
grams listings, supporting technical 
documentation, and specific infor- 
mation on changing and installing 
the programs. 


Payroll with Cost Accounting 
#22-5, $20.00 O 


Accounts Payable and 


Accounts Receivable 3 «23-3, $20.000 


General Ledger #24-1, $20.00 O 
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ASSEMBLY LANGUAGE 
PROGRAMMING SERIES 


by Lance Leventhal and co-authors 

You needn't know anything about 
assembly language to use these 
books. Each one is a straightforward, 
self-teaching textbook that is both 
precise and easy to understand. 


ASSEMBLY LANGUAGE 
PROGRAM SERIES 


М 


NÉ a000 eme nnns #62-4, $16.99 D 
6809 .............. :2... ЁЗ5-7, $16.99 O 
5502 .........!.......... #27-6. $16.99 O 
L| s .....›........... ‹-.. й21-7, $16.99 CO 
ЖК ......... 4....».. #36-5, $19.89 O 
1800°.................-+ #12-8, $15.99 O 
80B0A/BOBS ........ pees 10-1, $15.99 O 
The 8086 Book 


by Russell Rector and George Alexy 

Part assembly language text and part 
hardware reference, this book covers 
all of the 80865 most important fea- 
tures. #29-2. $16 99 О 


9 *o "o gp bBr€* f E * 9» 5& 9» &k 8 а= kh & & * ^5 


Osborne McGraw-Hill Бері. B21 
630 Bancroft Way. Berkeley, CA 94710 
Call Toll Free: 800-227-2895 
in Califorma (415) 548-2805 


üo* аз» 


Name 

Address 

City/State/Zip 

Pius: O 75/tem 4th class O $1.50/item UPS 
0 $2.50¢item Аг Mal O $10 O0/tem Overseas 
{California residents add apphcable tax.) 


Total amount enclosed 8 
or charge my DVisa CIMastercharge 


Саган Ехр. Сі. 


Bookt, Price: 


Listing 3 continued: 
then return code := І 


else begin 


for tuple := 1 to ntuples do { read data ] 
begin 
read data value (data val); { вот } 


for vector := 1 to nvectors do 
begin 
read data value (data val); 
if data val.kind - numeric 
then real array[vector, tuple] :- data val.number value 
end 
end; 
read data value (data val); ( кор} 
if (data val.kind <> special) or 
(data val.string value <> ^EOD") 
then return code := 2 


end 
Listing 3 continued on page 204 


'MARYMAC INDUSTRIES, INC. 


In Texas Orders 21969 Katy Freeway To Order 


Questions & Answers 1-800-231-3680 
1-713-392-0747 шыдамы ыы ғы, 800-231-3681 


SAVE BIG DOLLARS ОМ ALL TRS-80 HARDWARE 4 SOFTWARE 


TRS-80 BY RADIO SHACK. Brand new in cartons delivered. Save state sales tax. Texas residents add only 
5% sales tax. Open Mon.-Sat. 9-6. We pay freight and insurance. Come by and see us. Call us for a refer- 
ence in or near your city. Ref: Farmers State Bank, Brookshire, Texas. 


WE OFFER ON WE ALWAYS 
REQUEST OFFER 
Federal Express (Overnight Delivery) NO extra charge for Master Card 
or Visa 
Houston Intercontinental We use Direct Freight Lines. No 
Alrport Delivery (Same Day) ce n long waits. 
U.P.S. BLUE (Every Day) ji ы) incra We always pay the freight and 
References from people who have No Tax on Out of Texas Shipmants! insurance 
bought computers from us probably М4 Toll free order number 
in your city Save Our capability to go to the giant 
TRS-80 Computer warehouse 5 
Telex 77-4132 (Fleks Hou) bA 1 0% 1 5% durs шеу” th EIS Worth, (Texas; 
* TAS 80 «s а Ragcstered Trademark of Tandy Carp i k 
OR MORE to keep you in stock. 
ED McMANUS We Speclalize In Overseas Shipments JOE McMANUS 
| 
So Telex 77-4132 (Fleks Hou) vs 
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Floppy Disk Drives 


The Data Trak 2 e) double-sided double-density drive uses 
state-of-the-art technology to give you superior data integrity through im- 
proved disk life, data reliability, and drive serviceability using 5'4"media. 

Qume's independent head load yields wear characteristics far superior to 
competitive drives. This superior wear performance produces savings on both 
diskette usage and drive maintenance. 


Improved data reliability, resulting from superior amplitude and bit shaft 
characteristics, optimizes operator efficiency and reduces processing time for 
end-users. 

And Data Trak's unique modular design means simplified field servicing for 
you and your customers. 


Design Features 
Expanded storage capacity e Two-sided, double-density 


Proven head carriage assembly e Ceramic head with tunnel erase е Dual-head 
flex maunting arrangement e Superior head load dynamics 


Precise lead screw aciuator е Fast access time — 12 ms track-to-track e Low 
friction and minimum wear * Low power dissipation 


Additional leatures e Industry standard 5%” media format • 150 standard write 
protect е Door lock out for media protection e Requires DC voltage only е 
Daisy Chain up to 4 drives е Heads load on command independent of loading 
media 


Product Specifications 


Performance Specifications + Capacity: Unformatted: 437.5K or 500K bytes; йите 
Formatted: 286.7K or 327.7K bytes e Recording Density: 5456 BPI e Track Den- 


Clume. Data Trak 


Distributed "244% ap 
comp uter 


BOE Inc. 


sity: 48 TPI е Cylinders: 35 or 40 е Tracks: 70 or 80 е flecording 
Method: FM ar MFM е Rotational Speed: 300 RPM » Transfer Rate: 
250K bits/second e Latency (avg.): 100 ms e Access Time: Track-to- 
track 12 ms; Settling 15 ms е Head Load Time: 50 ms 


The Data Trak 8 «uu double-density drive uses 
State-of-ihe-art technology to give you superior data integrity through im- 
proved disk life, data reliability, and drive serviceability. 

Qume's innovative approach to controlling head load dynamics yields wear 
characteristics far superior to competitive drives. In independent evaluation, 
Data Trak Bis setting industry standards for tap test performance. This superior 
wear performance produces savings on both diskette usage and drive 
maintenance. 

Improved data reliability, resulting from superior amplitude and bit shift 
characteristics, optimizes operator efficiency and reduces processing time for 
end-users. 

And Data Тгак'ѕ unique modular design means simplified field servicing for 
you and your customers. 


Design Features 
Expanded storage capacity е Two-sided, double-density 


Fully ІВМ compatible • ІВМ 3740 and System 32 drives е IBM 3600 and 4964 
drives © IBM System 34 drives 


Proven head carriage assembly e Ceramic head with tunnel erase е Dual-head 
flex mounting arrangement • Superior head load dynamics 


Fasi, precise steel belt drive e Fast access time — 3 ms track-to-track e Low 
friction and minimum wear • Low power dissipation 


Additional features e |50 standard write protect e Programmable door lock e 
Negative DC vottage not required е Daisy Chain up to 4 drives е Side-by-side 
mounting in standard 19" RETMA rack • Compatible with Shugart 
SABS0/SAB51 


Product Specifications 


Performance Specifications e Capacity: Unformatted: 1.6 Mbytes/disk; 
ІВМ Format: 1.2 Mbytes/disk e Recording Density: 6816 ВРІ e Track 
Density: 48 ТРІ е Cylinders: 77 е Tracks: 154 e Recording Method: 
МЕМ е Rotational Speed: 360 RPM e Transfer Rate: 500Kbits/sec- 
ond е Latency (avg.): 83 ms е Access Time: Track-to-track 3 ms; 
Settling 15 ms; Average 91 ms е Head Load Time: 35 ms * Disk: 
Disketle 2D or equivalent 


445480) 
& 6 1198 E. Willow, Signal Hill, CA 90806 


computer 
products, | INC. Call Toll Free (800) 421-7701 
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AUTHORIZED DISTRIBUTOR FOR QUME 
CALL FOR PRICE AND DELIVERY 


(213) 595-6431 or (714) 891-2663 іп calitornia 
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Listing 3 continued: 


end; { get_dif_array } 


begin { dif read } 


writeln; 
write (^DIF file name: ^); 
readin (fname); 


reset (іп file, fname); 


get dif array (in file, matrix, num vectors, 


close (in file); 
case code of 
0: begin 


writeln; 


o 


Al last, a full 5-400 system 
has been put together on a 
single board with ihe 
introduction of the Super 
Net/! and the Super Nel/ll ... 
{һе space and money 
savers. The Super Ме!Л 
has eliminated the need 
for four boards in 
existing 5-100 

systems. 

Additionally, 

Super Ме!Л1 and 

Super Netii run 

with CP/M", 

MP/M" and 

CP/Net'". A most 
revolutionary 

innovation for all 

OEMs, distributors, 

and system 

houses. 


™Regltered 
trademark ol 
DigHal Research 
Corporation 


e FAN ji ery Ы 
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{ get DIF file name | 


{ open and point to BOF } 


num tuples, code); 


{ close DIF file | 


{ display results } 


At Last... 


The ®-100 
Revolution 


Listing 3 continued on page 206 


FEATURES: 

е $100 IEEE 

e 64K of bank select memory 
(46K banks) 

e 7-80 CPU at 4 MHZ (по wail) 
e Floppy disk controller for 
8-inch or 5 '4-inch drives 

е Two serial (RS-232C) 

and two parallel /О ports 

е Asynchronous (Super Net/I) 
or synchronous (Super Net/ll) 
operations... A feature that is 
used in network systems 

e One year warranty (includes 
parts and labor) 


For further information call or write: 
ADVANCED 

MICRO DIGITAL 
CORPORATION 

14224 Edwards St., Suite 72, 
Westminster, CA 92683 

(714) 891-9953 

Telex: 678-401 TAB IRIN 
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INCREDIBLE 18 RIGHT! 

If you've considered upgrading your Apple 11 to 64K 
you probably have also considered the price. Almost all 
of our competitions boards are selling for around $200. 
We are announcing incredible news for Apple owners by 
offering our 16K RamBoard for only $129.95. 

SOFTWARE COMPATIBILITY... 
NO PROBLEM. 

Let's face it... al! RAM boards give you one thing; 16K 
more of Random Access Memory. They're all alike in 
how they install, what they are compatible with and how 
they operate. The RamBoard is compatible with all Ар: 
ple ІІ languages and software. The RamBoard enhances 
the Apple ІІ by allowing larger languages, data bases, 
and programs. It greatly improves the capabilities of 
СР/М, PASCAL, FORTRAN, COBOL, and programs like 
VisiCalc, VisiFile, and any large business or scientific 
program applications. 


> | [a | 


Boar 


FOR APPLE 11 
COMPUTERS 


52 М 


P. 
JN 
M i * 


Dealer Inquiries Invited 


COMPARE THE COMPETITION. 
The RamBoard offers all that you need to enjoy 64K of 
user гат in your Appla Il at an affordable price. The Con- 
Comp RamBoard is constructed with high quality com- 
ponents and utilizes hi-speed dynamic RAM, (200ns). It 
comes complete with installation and operation instruc- 
tions, and to make good news better is covered by a One 
Year Warranty. 
NOW IS THE TIME TO BUY. 

They won't be available from your local dealer at this in- 
troductory price (suggested retail $149.95). So before it's 
impossible order your RamBoard today. To order or form 
more information please call or write. 


ConComp Industries 
8338 Center Dr. 

La Mesa, Calif. 92041 
(714) 464-8715 


Apple Il із a trademark o] Аррів Gomputer Inc 
VisiCalc ts а trademark of Personal Software. 
Pascal із a trademark of U.C.S.D, Regents. 
CP/M Is a trademark of Digital Rasearch 


industries 
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Listing 3 continued: 


ag 


writeln ( Р 


ғ 


фа. (“Тһе data values 


writeln; 
for i := 
begin 


for 


write (matrixíj, 


writeln 
end; 
writeln 


end; 


fname:15, 


vectors and 


q^ ” P d 


contains 


A 


^, num tuples:3, 


1 to num tuples do 


j := 1 to num vectors do 


11:10:2): 


‚ num vectors:3, 
tuples.^); 


follow in tuple order:^); 


1: writeln (^Error. Tuple or vector count not found.^); 


2: writeln (^Error. Data not properly terminated. ^) 


end | case | 


end. { dif read } 


Text continued from page 186: 

user for a student's name and test 
scores, and then copying the informa- 
tion into a DIF file. 

Listing 2 takes the output DIF file 
from listing 1 and calculates an 
average score for each student and a 
letter grade for each student. Then 
the program prints the name, 
average, and letter grade for each stu- 
dent. 


For Further Information about DIF 

The DIF Clearinghouse coordinates 
and distributes information about DIF 
and commercially available programs 
that use DIF. For information, send a 
request to the DIF Clearinghouse, POB 
527, Cambridge МА 02139. Include 
$6.00 along with your name, address, 
and ZIP code. 

The DIF Clearinghouse will send 
you the DIF Technical Specification, 
providing a more detailed description 
of the DIF format, as well as current in- 
formation about programs that sup- 
port DIF. The clearinghouse will also 
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Listing 3, in Pascal, reads data 
from a DIF file into an array and 
displays the data on a termine!. 

A close look at these listings will 
convince you that using DIF can 
simplify many programming tasks. 
Whatever your favorite program- 
ming language, try using the DIF for- 
mat when you write your next pro- 
gram. You'll find the format conve- 


send you any updates published during 
the following year. 

The clearinghouse would like to add 
to its growing list of programs that 
support DIF. No royalties or fees are 
charged for using DIF, but the clear- 
inghouse does make three requests of 
authors of commercially available pro- 
grams that use DIF. 

First, please send a one-page descrip- 
tion of your program to the DIF Clear- 
inghouse. Describe what the program 
does, what computers it runs on, how 
it uses DIF, and how it can be pur- 
chased. 


nient and clear, and you may make 
your program attractive to a large 
body of software users who have 
already stored much of their essential 
data in the DIF format. The ac- 
companying text box tells you how to 
obtain additional information about 
joining the community of program- 
mers who use DIF. в 


Second, because DIF is a trademark 
of Software Arts Inc, the "tm" designa- 
tion must be used if DIF is mentioned 
in any material you publish about your 
program. The material also should in- 
clude the statement “DIF is a 
trademark of Software Arts Inc." 

Finally, if you are unable to test 
your program with the VisiCalc pro- 
gram, please write the DIF Clear- 
inghouse before advertising your pro- 
duct as supporting DIF. Any program 
employing DIF should be capable of 
transferring data to and from the 
VisiCalc program. 
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The Multi-User Computer 
With The MmmOST" 


| * Muiti-user, IYlulti-task, IYlulti-processor Operating System "Iechnotogy 


| The TeleVideo family of multi-user opens the window to the largest array 


business computer systems brings of business applications available for 
| you the highest job throughput » és microcomputers. 
, емегу user controls a private com- TeleVideo Systems provides the 
~ puter while sharing a common data computing solution! 
| base!!! The CP/ M9 T operating system Nationwide service by General Electric 
TCP/M® is a Registered Trademark of Digital Research, Inc. Company 5 Instrumentation and Communication 


*MmmOST? is a Registered Trademark of TeleVideo Systems, Inc. Equipment Service Centers. 


i- 


SERVICE 


TeleVideo Systems Ң 


. TeleVideo Systems, Inc., 1170 Morse Avenue, Sunnyvale, CA 94086 
408/745-7760; 800/538-8725 (toll-free outside California) 


A Survey of Data-Base 


Management Systems for 
Microcomputers 


Advertisements for data-base 
management systems (DBMSs) seem 
more numerous all the time. At first 
glance, you would expect the adver- 
tised systems to perform similar func- 
tions. Yet, their prices range from $15 
to $1500. What justifies such a price 
range? What functions do each of 
these systems actually perform? Some 
of them claim to solve almost every 
problem facing businesses and in- 
dividuals today. Which problems will 
the available DBMSs solve? Most of 
the DBMSs available for large com- 
puters have principal goals of provid- 
ing data integrity, data security, and 
data independence. Do the DBMSs 
available for microcomputers meet 
these same goals? 

To answer these questions, we re- 
quested information from forty-eight 
companies that had advertised a 
DBMS for microcomputers. Our goal 
was not to judge systems against any 
preconceived DBMS standard, but 
rather to develop an overview of each 
system based on its user manual and 
compare аП the systems feature by 
feature. 

Eighteen companies sent us a user 
manual, and several included a disk 
of software as well. The text box on 
this page lists the names and ad- 
dresses of these companies with the 
names of the products. 


General Features 
Table 1 lists some important gen- 
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Kathryn S Barley 
DataWise 


POB 426 


Windermere FL 32786 


James R Driscoll 
Department of Computer Science 
University of Central Florida 
Orlando FL 32816 


Company 


Apple Orchard 
131 Highland Ave 
Vacaville CA 95688 


Business Computer 
Services Co 

9020 EBY 
Overland Park KS 
66212 


Condor 
POB 8310 
Ann Arbor МЇ 48104 


Cromemco 

280 Bernardo Ave 
Mountain View CA 
94040 


Des Moines 


Computer 
4456 Parklawn Dr 
Des Moines IA 50321 


High Technology 
POB 14665 
Oklahoma City OK 
73113 


Innovative Software 
9805 Holly 

Kansas City MO 
64114 


Jini Micro-Systems Inc 
POB 274-K 
Bronx NY 10463 


Ken Knecht 
6 South St, Box 68 
Milford NH 03055 


eral features of the twenty DBMSs, 
including hardware requirements, 
prices, available extension packages, 


Product 
The Informer 


Data Handler 


Condor Series 
20/DBMS 


Cromemco Data 
Base Manage- 
ment System 


Micro Manager 


Information 
Master 


Total Informa- 
tion Management 
—TIM 


Jinsam 2.0 


Dynamic Data 


Base 


type of data organization, method by 
which the user enters commands, and 
language in which the software is 


Company 


Micro AP 

9827 Davona Dr 
San Ramon CA 
94583 


Micro Architect 
96 Dothan St 
Arlington MA 02174 


Microcomputer 
Technology Inc 

3304 W MacArthur 
Santa Ana CA 92704 


Micro Data Base 
Systems, Inc 

POB 248 

Lafayette IN 47902 


Muse 
330 N Charles St 
Baltimore MD 21201 


Personal Software Inc 
1330 Bordeaux Dr 
Sunnyvale CA 94086 


Radio Shack 
700 One Tandy Ctr 
Ft Worth TX 76102 


Systems Plus 

1921 Rock St 

Suite 2 

Mountain View CA 
94043 


The Bottom Shelf 
POB 49104 
Atlanta GA 30359 


Product 
Selector ГУ 


Interactive Data 


Manager—IDM-IV, 


IDM-M2 


The Microcon- 
ductor 


Micro Informa- 
tion System 


CCA Data Man- 
agement System 


Profile 
Profile II 


The File Man- 
agement System 
—FMS-80 


Data Manager 


е SIMULTANEOUS Timeshared & Multiprocessor е TWO Timeshared Users on EACH Slave Processor, 


Operation plus 128K RAM plus PARITY, 2K EPROM, Full 
е FULL UCSD™ PASCAL ІІ Compatibility with interrupts, Hardware Floating Point, IEEE S-100, 
IBS'"PASCAL, SEMAPHORES, CONCURRENCY, Software Bank Boundary, 2 Serial Ports for 
CHAINING, TRUE WORD PROCESSING Synchronous or Asynchronous Protocol 
• 5, 10, 20, Mbyte FIXED DISK SYSTEMS, 5", е VIDEO TAPE ARCHIVING 
8” FLOPPY DISC SYSTEMS е CP/M'" Compatibility with MuDOS'" 


| е LARGE DEALER MARGINS and 
tos GOOD DEALER SUPPORT 
| (415) 443-3131 | 


INDEPENDENT BUSINESS SYSTEMS, Inc. à ih FA = ЙД р 


- " | ka orm = | " te 
1328 Concannon Blvd., Livermore, CA 94550 ЕШ | Te 7» чш 
OUR DEALERS: FOREIGN e Philip Baksh, London England, Tel: 44 1 7413707 ® EE), Sharjah, UAR, Tel: 364688 е Elif, Inc., Montreal, Quebec, Tel: (6141337 -3214e ЕОМ, LI Spain, 
Те1:402 24 97» J Н Systems, Etobicoke, Ontario, Canada, Tel: (416) 621-0538 e S.A. Micro Service, Perls, France, Tel: 208 3B 71 = Servonic, Munich, West Germ rmany, Tel: 089 482253е GBK 


Netherlands, Tei: 20-733376 ©  Tarraca Computer Svcs., LTD, Terrace, BC, Tal: (5604) 635-7606 © DOMESTIC C - CEB3, San Jote, CA, Tel: (408) 267-3547 a "Donald Coffman, UE CA, Tel. 
i408] 253-2327 e ERS, Brea, CA, Tel: (714) 524-2470 e Innovative Interfaces, Berkeley, CA, Tol: (415) 524-8416 ө ICE Services, Gaithersburg, Maryland, Tel: (301) 869-2896 e Khalsa Consultants, 
Cambridge, MA, Te : (617) 864-3638 e Link Systems, Santa Monica, СА, Tel: eui 453-1851 е EDS, Frazer, PA, Tel: (215) 296-7300 e Quali-Type, inc., Livermore, СА, Tel: (415) 447-6121« SP |, San 
Diego, CA Tel: (714) 268-4346 ә Khalisa International, Herndon, VA, Tel: (703) 437 аға E. о RA De ж с сайыс == IS QI ч турн ИУС СУ ea EIE 


UCSD PASCAL is a trademark of Ragen of U., of C CP/M is a trademark af Digital Research, Inc. MuDOS is à trademark of MuSYS Corp. IBS is a trademark of IBS, inc, 


SUPPLIERS PARTS 


г] тн 
L БЕ ШЕШ 


SUPPLIER- PARTS 


E 


Figure 1: А visual representation of files in a network data-base management system. 
The user can move through the network of files. For example, a user positioned at part 
number 124 in the Parts file can find out all the suppliers of that part by moving through 
the Supplier-Parts file to the Suppliers file. 


PL/M SOFTWARE PORTABILITY FOR ONLY $500 


This Versatile Software Package Features 


PL/M Optimizing Compiler 

Relocating Cross-Assembler and Linker 
intel* Compatible PL/M Syntax 
ROM-able Object Code 

Library Manager 


COMPILES UNDER PAODUCES CODE FOR 


CP/M, CDOS, IMDOS BOBO, 8085, ZBO, 
TEKTRONIX 008/50 (B550] 6800, 6BO2, 
TEKDOS (BOO02) 1802, 3900 


| ON SYSCON Product Davalopmant Grarup 
4018 Hancock Strast, San Diego, CA 
ч CORPORATION 92110. Or Cali (714) 292-DLMX 
TYK 940-335-1660 
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written. The table groups the systems 
by the kinds of computers on which 
they run, with the group that runs on 
the greatest number of computers 
listed first. With the exception of 
Condor and Microconductor, all the 
systems that cost more than $250 will 
in principle run on any popular small 
computer. However, requirements 
for specific hardware (for example, 
an 8-inch disk drive) or a specific op- 
erating system (such as CP/M) may 
in some cases prevent these DBMSs 
from running on the smallest model 
of some personal computers. 

Most of the items in table 1 are easy 
to interpret, but a few require com- 
ment. 

The extension packages listed in 
column 8 fall into three categories: 


в word processors 

eutility programs; for example, pro- 
grams that rearrange a user's data to 
conform to a new definition 

e statistical packages 


We found no extension packages 
available for applications such as 
general ledger, inventory, or appoint- 
ment scheduling, whether in the form 
of separate programs that use the 
DBMS's files or batch-command files 
for use within the system. 

In the ninth column, headed Type, 
the systems that are simplest to un- 
derstand are the type "file." All the 
records that can be used at the same 
time will belong to just one file, and 
that file constitutes the data base. For 
example, you might have one file that 
contains many records, and each of 
these records could consist of a sup- 
plier number, supplier name, address, 
and phone number, 

Type "multifile" systems allow the 
use of more than one file. À data base 
of this type could include a file on 
suppliers, and a second file of records 
on parts. Each part record could con- 
tain a part number, part name, quan- 
tity on hand, and quantity on order. 
To indicate where each part comes 
from, a third file could be used as a 
cross-reference. Each record in this 
third file would contain a supplier 
number and part number. 

А system of the type "relational" 
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Selected by NASA, 

Kennedy Space Center 

With Multiple Applications Related : 
to the Columbia Space Shuttle Project 


SEE YOUR NEAREST COMMODORE DEALER 
FOR À DEMONSTRATION. OUR IBM EX. 
ECUTIVE VERSION WILL SOON BE 
A BLE. 

=. | x Ew | 


> ^w тн 


JINI MICRO- SYSTEMS, Inc. 


DATABASE MANAGEMENT SYSTEM DESIGN 
BOX 274 KINGSBRIDGE STN., RIVERDALE, N.Y. 10463 (212) 796-6200 


D 
g D 
a Фф F Q 
x ж б. ск 
2 2 ж E с 6 Ыы Ф 
5 5 5 Я 5 sr 29 Ez : 
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MDBS 1 Y Y Y 8 ? $900 RTL Network Type Out Machine language 
QRS/$600 
DRS 

PCT ut T RR IER c a 

A — —— ——— BÓ — M Н НЕН НН —— —————Ó 

FMS-80 2 - Y - 16 48K %750 - Multifile Menu and Type Out Machine language 

Uni c er EP P ee ee 3% 

Selector IV 2 ~ Y Y Comb 48K $550 - Multifile Menu and Туре Out CBASIC 

TIM 2 Y Y Y Comb 48K $400 WordStar File Menu Microsoft BASIC 

Condor 3 Y Y - 4 64K $695 - Relational Type Out Z80 Machine 
language 

Data Handler 4 Y = - 2 32K $ 25 - File Menu Applesoft BASIC 

* Commodore BASIC 

CCA 5 Y = - 7 32K $100 - File Menu Machine language 

Microconductor 5 Y - - 7 32K %400 - File Menu and Type Out — 

Information Мг 6 Y - - 2 48K $150 Data Master/$100 File Menu Applesoft BASIC 

The Informer 6 Y - - 2 16K $ 50 - File Menu - 

Micro Info Sys 6 Y - - 2 48K $100 - File Menu Applesoft BASIC 

Jinsam 2.0 7 Y - - 7? 24K $195 Mathpack/$40 File Menu Commodore 

Statpack/$50 BASIC; sorts and 
Wordpack/$50 inputting in 
Label Gen/$50 machine language 

Cromemco 8 Y Y - 4 64K $95 - File Menu Cromemco BASIC 

Micro Manager 9 - Y Y Comb 48K $249 - File Menu - 

Data Manager 10 Y - - 4 32K $49 - File Menu — 

Оупатїс ОВ 10 Y - - 1 32K $25 - File Menu - 

IDM-IV 10Y - - 4 32K $69 - File Menu Radio Shack BASIC; 
sorts in machine 
language 

IDM-M2 10 - Y - 4 64K $199 - File Menu Radio Shack BASIC; 
sorts in machine 
language 

Profile 10 Y = - 4 1K %80 - File Menu Machine language 

Profile tl 10 - Y - 4 32K $179 Scripsit/$300 File Menu Machine language 

"Comb" in column 5 means support for 5-inch, 8-inch, or hard disks in combination. 

1 Any with machine's DOS* 6 Apple *Where any means any one of the following: 

2 Any with CP/M* 7 Commodore PET Cromemco 280 

3 280 8 Cromemco Арріе 6502 

4 Apple, РЕТ, ТН5-80 9 Оһо Scientific ТН5-80 В086 

5 Apple, TRS-80 10 TRS-80 8080 North Star 

8085 Zilog 


Table 1: Some general features of the twenty data-base management systems participating in the survey. 
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POWER-ONE 
D.C. POWER SUPPLIES 


Our customers select their favorite models 


The choice wasn't easy. Not with 105 open frame small floppies and micro-computers to large main- 
linears and a full switcher line to choose from. Still, frame systems. 
the top models of the past year — proudly pictured But one thing they all have in common. They're built 
below — have been named. by Power-One. Which means the most reliable power 
Actually, this is a statement of Power-One's most supplies available, at the lowest cost possible. 
popular D.C. power supplies — as determined by our So take a look at our entire line. Send for our new 
customers. Obviously, applications vary widely, from 1981 Catalog and Facilities Brochure for details. 


Switchers SINGLE OUTPUT MULTIPLE OUTPUT QUME PRINTER SUPPLY 


« Hi-Tech Design ETUR тын ALD 

• High Efficiency - 75% min. lee ы: _. 
е Compact/Light Weight ш ІШІ. pe ШШ 
* 115/230 VAC Input тти! Та 

е 20 msec Hold-up ІШ ШЕ 

• Totally Enclosed 5V to 24V Models 5V @ 20A -12V @ ЗА 


Packaging 
+ Two Year Warrantee 
24 Hour Burn-in 


12V @ 5A 5V to 24V @ 3.5A 
User Selectable 


SHO-150W : $295.00 


8.0” FLOPPY SUPPLIES 


5V @ 10A 
+15V @ 4.5A/16A Peak 


SP305 : $345.00 


WINCHESTER SUPPLIES 


2 Models to Power any 
Manufacturer's Drive 


SD, 60W : $115.00 
SF, 100W : $170.00 
SK, 200W : $250.00 


9'4” FLOPPY SUPPLIES 


Disk-Drive 


« Powers Most Popular 
Drives 

7 "Off the Shelf" Models 
Powers Drives & Controller 
UL & CSA Recognized 
115/230 VAC Input 


a ж е b 


CP205, 1 Drive : $69.95 
CP206, 2 Drives : $91.95 
CP162, Up to 4 Drives : $120.00 


CP340, 1 Drive : $44.95 
GP323, Up to 4 Drivers : $74.95 


SINGLE OUTPUT 


|o PER 
ы, We 
it 
ж 


DUAL OUTPUT 


ara oe 
tite ая. 


MM LL 


Open-Frame Linear 


ә Industry Standard 
Packages 

115/230 VAC Input 

+ .05% Regulation 

Two Year Warrantee 

UL & CSA Recognized 
Industry's Best Power/Cost 


5V @ 5A 24V @ 24А 
12V @ 3.4A 28V @ 2.0A 
15V @ 3.0A 48V @ 1.0A 


HC Series : $44.95 to $49.95 
TRIPLE OUTPUT 


H 


5V @ 3A ~ 24V @ 12А 
12V @ 1.7A 28V @ 1.0A 
15V @ 1.5A 250V @ 0.1A 


HB Series : $24.95 


x 12V @ 1.0A or 
+ 15V @ 0.8A 


HAA15-0.8 : $39.95 


POWER FAIL MONITORS 


ү In 


е Indicates pending 
system power loss. 

е Monitors AC line and 
DC outputs. 

* Allows for orderly data- 
save procedures 


PFM-1 : $24.95 


+ 12У @ 1A or 
+ 15V @ 0.8A 


HBAA-40W : $69.95 


+12V @ 1.7A or 
+ 15V (b 1.5A 


НВВ15-1.5 ; $49.95 


5V @ 2А 
+9V to + 15У @ 04А 


HTAA-16W : $49.95 PFM-2 : $39.95 


NEW ‘81 CATALOG & 
FACILITIES BROCHURE 


Get your free copies now! 


Phone or write us direct, or circle the 
reader service number 


ПЕГ-ППЕ 
D.C. РПШЕГ SUPPLIES 


Power One Drive • Camarillo, СА 93010 » (805) 484-2806 • (805) 987-3891 » TWX 910-336-1297 


da — 


~~ Adm „= «ii. : 


permits a user to look at information 
as tables, regardless of how it is ac- 
tually stored on the disk. For the sup- 
pliers and parts information, a rela- 
tional DBMS could produce tables 
that look like the files of a multifile 
system. But in a relational system, 
these tables might be stored on disk in 
ways other than one file for each 
table. Condor, for example, keeps 
several files for each table. Condor is 
a limited relational system, but the 
company plans to release a version 
that can perform all the commands 
necessary to qualify as a fully rela- 
tional system, The names of Condor's 
commands suit a business environ- 
ment; for example, the command 
“POST” will update one table with 
another. 

Systems of the type “network,” on 
the other hand, let the user view the 
data as a network of files, The sup- 
pliers and parts information could be 
envisioned as shown in figure 1. 

The network system allows the 
user to navigate through the records 
contained in the Suppliers file or 
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Parts file with commands such as 
FIND NEXT RECORD or FIND 
PREVIOUS RECORD. In addition, a 
user positioned at a record in the 
Parts file where the part number is 
124 could find the addresses of sup- 
pliers of that part by linking through 
the Supplier-Parts file to the Suppliers 
file. MDBS qualifies as a full network 
system. Its extension package, QRS, 
enables a user with no knowledge of 
the network navigational paths to 
query the data base with English-like 
commands. 

The systems in the first three com- 
puter groups, types network, rela- 
tional, and multifile, are the only sys- 
tems that can access more than one 
data file at a time. This is important 
for tasks of the following types: 


e Posting from one file to another. 

e Printing a report that is made up of 
fields from more than one file. 

e Creating one large list from several 
smaller ones. 

eProducing a list that consists of 
records that meet certain criteria 


FINE BUSINESS COMPUTING 
6340C AMERICANA DRIVE 315C 
WILLOWBROON, ILL 60514 
312-749-7444 


Circle 31 on inquiry card. 


when those criteria are based on re- 
quirements from more than one file, 
For example, producing a list of the 
names and telephone numbers of sup- 
pliers from whom you can purchase a 
specific part. 


According to the "Command Entry 
Method" column of table 1, some of 
the systems give the user a menu from 
which to choose a command, others 
require the user to type out com- 
mands, and a few systems let the user 
enter commands either way. 


Features Related to Ease of Use 

Software packages capable of per- 
forming amazing feats are worthless 
if using the software is more difficult 
than solving the original problem. 
Table 2 provides information about 
features that make DBMSs easier to 
use. 

When reading the table, however, 
keep in mind that a few of the fea- 
tures are unnecessary on some of the 
DBMSs. One such feature is the abili- 
ty to customize the DBMS for a spe- 
cific terminal (column 1). If a DBMS 
runs only on a TRS-80 Model I, there 
is no need to customize the software 
for other terminals. In effect, the 
DBMS is already customized, 

Most features in table 2, however, 
would benefit users of any system. 
Ап example is column 3, "Error 
Recovery." Error-trapping can pre- 
vent a system from crashing when the 
user tries to enter data of the wrong 
type. The cause of most crashes is an 
error the system failed to trap. The 
user manuals of six systems warn that 
certain errors in data entry will cause 
a system crash; six other manuals 
(question marks in the table) leave the 
issue in doubt. 

But there are also six DBMSs that 
do provide error-trapping. Some sys- 
tems provide error-recovery func- 
tions to deal with hardware failures, 
such as loss of power. Some systems 
alow the user to recapture data 
entered earlier. MDBS offers exten- 
sive error-trapping facilities. The 
manual devotes 75 pages to explain- 
ing the system's error messages. 

Should the user of a particular sys- 
tem be a programmer? А "Y" in col- 


< sle-of-fhe* a 


Кама ге 


J demands оор. агі software" 


Operating Systems & Support Software from Technical Systems Consultants 


To perform to its fullest capabill- 
ties, your hardware demands 
sofiware designed to meet the 
specialized requirements of 
today's microprocessors. State-of- 
the-art software from Technical 
Systems Consultants keeps pace 
with the rapid advancements In 
computer technology so your 
hardware can live up їо its full 
potential. Our complete line of 
state-of-the-art software includes: 


The UniFLEX'" Operating System 

UniFLEX, a true multi-user, multi- 

tasking system for the 6809 and 

68000 microprocessors, supports 

such features as: | 

e hlerarchical file systems 

e device Independent !/O 

e four Gigabyte disk capacitles 

e full flle protection 

e inter-task communication via 
pipes 

e |/O redirection 

e task swapping 

е full random-access files 

е comprehensive shell command 
language 


UniFLEX, structuréd for large-scale 
microprocessor systems, will not 
run with minimal systems and thus 
has avoided design compromise. 
(Off-the-shelf versions and OEM 
licenses are available.) 


The FLEX" Operating System 
FLEX, a powerful, easy-to-use 
operating system designed for 
the 6800 and 6809 microproces- 
sors, Includes: 

e dynamic filespace allocation 
e random files 

e batch Job entry 

e automatic space compression 
e English error messages 

e user environment control 

e disk resident commands 

e flexible device 170 

e printer spoollng 

Pius, FLEX can accommodate 
hard disks as well as floppies. The 
System 15 available off-the-shelf 
for a variety of systems and in a 
field-adaptable version. (OEM 
licenses available.) 


FLEX and UnIFLEX are trademarks of 
Technical Systems Consultants, Inc. 


Support Software 
Technical Systems Consultants 
offers a full line of state-of-the-art 
suppor software compatibleto — 
FLEX and UnIFLEX, some of which 
are: 
e native C and Pascal compilers byt 
for advanced programming 
е extended BASIC for business 
and educational applications 


ө text editing and processing 


software Г 
e sort/merge package for bus- | 

ness applications ! 
e variety of absolute and reiocat- 

able assemblers 
e debug and dlagnostic 

packages 
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Introducing 4 new programs from the 


These new programs аге going to do VisiDex. Тһе VisiDex™ program 
for you just what our VisiCalc™ program makes it a snap for you to remem- 
has done: make your computer work Бег anything, and everything, 
harder, so you can work smarter! you don't want to forget. 

They'll enable a personal com- Its a free-form personal filing 
puter to take over more of those program with nearly unlimited cross 
tasks eating up so much of your referencing. 
time. That'll give you more time to VisiDex “thinks” and “remem- 
concentrate on the tasks where your bers” just the way you ask it to—so 
skills, experience and intuition can you can access it anyway you want, 
do the most good. Things like think- and find exactly what you want— 
ing, planning and managing. instantly! 

A personal computer can help 
you do all these things better. And 
Personal Software™ programs will 
help you do them best! 
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VisiPlot. The VisiPlot™ program 
makes it easy to see what your 
numbers really say. 

It adds real meaning to financial 
analysis, forecasting, budgeting and 
business planning. Because VisiPlot 
takes hard-to-grasp numbers and au- 
tomatically turns them into easy-to- 
comprehend charts and graphs, 
right before your eyes! 

All kinds of charts and graphs, 
with all kinds of flexibility in titling, 
shading, and color—all at the touch 
of a few buttons! 


Apple is a геріметеді trademark of Apple Compater, Inc Ask your favorite retail computer dealer for a demonstration of the Personal Software programs. 
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VisiTrend/VisiPlot. If you want 
sophisticated trend forecasting and 
statistical analysis—and you know 
how hard it is to create them by 
hand—you ll want to get your hands 
on the VisiTrend/VisiPlot™ program! 

This program will enable you 
to rapidly perform regressions and 
time series analysis, plus providing 
you with comprehensive charting 
and graphing capabilities. 
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VisiTerm. The VisiTerm™ program 
enables you to reach out to the 
world. 

With VisiTerm, you'll be able to 
use your personal computer to com- 
municate with larger computers, to 
tap into data networks, to communi- 
cate with other personal computers. 

VisiTerm gives you all the 
benefits of a personal computer, 
plus all the advantages of an intelli- 
gent terminal, all in one package. 


All of these programs are currently 
available for the Apple П and 1 Plus. 
Besides their many individual ben- 
efits, these new programs deliver | 
an even greater total benefit. That's 
because many of them interact 
with each other and with our new, 
enhanced version of VisiCalc. 
Together, they give you an 
unprecedented family of personal 
computing capabilities; making the 
computer work harder, so you 
can work smarter! 


umn 13 of table 2 shows that the 
system belongs to one of the follow- 
ing three categories: 


ө Designed to be used by a program- 
mer. Some systems assume the pro- 
grammer will modify the system to 
suit the user's needs, Some of the 
smallest, least expensive systems 
(such as Data Handler) are of this 


type. Dynamic Data Base, for exam- 
ple, instructs the user to modify the 
system in order to sort. 

eDoes not require any knowledge of 
a programming language but is too 
difficult for a novice to understand. 
Microconductor and IDM-Mz2 fall in 
this category. Their user manuals 
contain computer jargon that would 
baffle anyone but a programmer. 


ө Designed in such a way that only а 
programmer can benefit from every- 
thing the system offers. FMS-80's user 
manual, for example, has explana- 
tions for three different levels: 
novice, experienced FMS-80 user, and 
programmer. 


A "Y" in column 4, "Programming 
Language Interface," indicates that 
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TIM МА Y Е N N Y 1 EU Y EM NET М 
Condor mu м М yy) Y iy N | Y TO үгү Y 
Data Handler N N М N N N ы м М Y М N Y М 
ССА М М Crashes Y М Y 
Microconductor М N ? М Y N Y Y 
Information Mstr N Y Y Y N N N И Y EIS NED N 
The Informer N м ? М Y М М N м м N N N 
Micro Info Sys N N ? Y N N N N Y Y М Y М 
Jinsam 2.0 N Y Y Pkg Avail қа N ANI 3 Y Y Y N N М 
Cromemco М N Crashes М Y N N N Y N N N N N 
Micro Manager N N ? N Y N N 1 МҮ N N Y М 
Data Manager N Y Crashes М N N N 1 N N N N м N 
Dynamic DB М М Crashes М Y N N N М МҮ N Y М 
IDM-IV N N Crashes N М Y М М Y N N N Y м 
IDM-M2 М М Crashes М М Y М 2 Y N Y М Y М 
Profile N N ? Y N Y N 1 N Y Y М М М 
Profile 11 N Y ? N ШҮ NI 4 Y М Y Y М М 


Table 2: Features of data-base management systems that affect ease of use. In the "Error Recovery" column, "CRASHES" in- 
dicates that the user manual said certain errors in data entry would cause the system to "hang" or "crash." 
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the system allows a programming 
language to access the data-base files 
either directly or through the DBMS. 
For example, Profile’s user manual 
contains several lines of code to be 
embedded in a BASIC program, 
while Jinsam offers an interface pack- 
age on disk. MDBS can also be em- 
bedded in a host language such as 
BASIC, Pascal, or FORTRAN, This 
allows a program to access the DBMS 
with subroutine calls. 

By definition, a DBMS hides its 
method of physical storage from the 
user, The storage method is said to be 
“transparent to the user.” Some of the 
manuals, however, have explained 
how their files are set up. These sys- 


tems are indicated in column 5. 

А user-designed screen (column 6) 
makes a system both more versatile 
and more pleasant to use, Normally, 
the fields of a record are placed one 
below the other on the screen, But a 
file may contain too many fields to fit 
on the screen at one time, preventing 
the user from simultaneously viewing 
them all. A screen designed by the 
user can position fields at any loca- 
tion desired. Several screens can be 
designed for viewing a record with 
many fields. Profile II allows charac- 
ters or lines to divide or highlight por- 
tions of the screen, and also supports 
reversed lettering. 

A help command, shown in col- 


umn 7 of table 2, is often provided by 
systems that require the user to enter 
commands, rather than choose from 
the choices on a menu. In response to 
the help command, the system pro- 
duces a list of commands the user 
might need. Condor allows users to 
design the help responses. The re- 
sponses can then include the names of 
the tables or files the user has 
specified. 

Data security (column 8) is impor- 
tant if more than one person will be 
using the system, and if only certain 
persons are allowed to see some parts 
of the data. Security provisions range 
from one level of protection, which 
permits a data disk to be read only 
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Diversified Data 

HO43 W, Bind 

indianapolls. Indiana 46278 
Telephone |5171 299-0115 


Compu Data 

I Bala Cynwyd Plaza 

bala Cynwyd. Pennsylvania 19004 
Telephone (215) 667-6845 
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with the proper password, to the 512 
possible levels of protection offered 
by MDBS. 

Some systems allow alternate 
views of the same data. For example, 
a user-designed screen can suppress 
specific fields from view. This is use- 
ful if a clerk's job is to update person- 
nel files, but the employer does not 
want the clerk to see sensitive figures 
such as the salaries of other 
employees. 

MDBS assigns each user a pass- 
word and also a read-access level 
and write-access level from 0 to 255. 
A record with a read-access level of 0 
can be read by everyone. A read- 
access level of 5 prevents viewing by 
all but those with an access level of 5 
or above. 

To ensure data integrity, a system 
must offer protection against acciden- 
tal or malicious data entry. Profile I] 
provides protected fields in which 
data, even though it can be seen, can- 
not be changed. Profile II also offers a 
limited menu that allows the user to 
query, print, or update, but prevents 
creation of files or formats. Condor is 
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the only system that can accept a 
range of values for the purpose of 
validating data entry. 

All twenty systems provide a rou- 
tine to sort or order the data, but col- 
umn 9 of table 2 shows that only half 
the systems maintain the data in 
sorted order. A maintained sort as- 
sures that further entries will be in- 
serted in their proper order, 

Derived data (column 11) are data 
produced by operations on other 
data. Examples of derived data are 
the sum of a column, the number of 
records counted, etc. (Table 8c, dis- 
cussed later, shows the specific de- 
rived-data functions each system pro- 
vides.) 

The term "batch" in the last column 
of table 2 may be unfamiliar to some 
readers, but the concept is easy to un- 
derstand. Batch commands are usual- 
ly offered by systems that require the 
use of commands rather than provid- 
ing a menu of choices. Simply stated, 
a user can write several instructions 
on the screen and then have them all 


carried out at once—in a batch. For 


example, the user can write com- 
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mands on the screen telling the sys- 
tem to read a particular file, select all 
records in that file in which the state 
is Florida, list on the printer the 
names and addresses found in those 
records, place that same list in a new 
file, and name the new file FLORIDA. 
After entering this sequence of com- 
mands, the user can take a coffee 
break while the computer executes 
the entire sequence. 


Defining Data 

Table 3 presents information on 
available methods for defining the 
data a file is to contain. Most of the 
systems, as shown in column 2, allow 
the user to specify the data type of a 
specific field. Examples of data types 
are numeric, date, and character. The 
table abbreviates data types and lists 
the spelled-out names at the bottom. 
The calculated-field type means data 
in the field will be automatically cal- 
culated, as specified by the user, from 
the contents of other fields whenever 
data are entered or modified in those 
fields. Only two systems, CCA and 
TIM, offer this feature. Only one sys- 
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tem, ЕМ5-80, allows data fields to field be defined as a key field, апа 


vary in length. 


several systems allow more than one 


Many of the systems require thata field to be used as a key field. Other 
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Data Handler N - М N 0 М 
ССА Y ANG Y 24 Y 
Microconductor Y AS % | # N N 20 N 
Information Mstr Y АМ $ N М 20 М 
The Informer Y - Y Y ? N 
Micro Info Sys Y - Y М 22 7 
Jinsam 2.0 Y - Ұ> ү 255 Y 
Cromemco Y AN М М 2b 7? 
Micro Manager Y - Y М 75 N 
Data Manager Y AN Y Y 10 ? 
Dynamic DB Y АМ N N ? N 
IDM-IV Y AN | E: 20 М 
IDM-M2 Y AN Y N 40 N 
Profile Y - N N - М 
Profile 1) Y AN Dec Y Y - М 
А Alpha G Date 
М Number Work Key 
С Calculated | Inverted 
JorD Date Ап Alphanumeric 
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Table 3: Facilities for defining data fields. Systems vary widely in their provisions 
for defining key fields (to be used for sorting) and in the number of fields allowed. 
Only six systems permit revising the characteristics of a field without losing 


previously entered data. 
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systems allow sorting or searching of 
any field. Data Handler allows no 
field definition; an entire record is en- 
tered as a stream of characters. Then, 
to access any particular part of the 
record as a field, the user must give 
the beginning column number and a 
length. 

Most of the systems specify a max- 
imum number of fields allowed. This 
number differs significantly from 
MDBS's 255 to Data Manager's 10. 
Though the maximum allowed by 
IDM-IV is 20, there is also a max- 
imum of 10 alphabetic fields and 10 
numeric fields. IDM-IV would not 
allow, for example, 15 numeric fields. 
Microconductor limits its fields to 20, 
but then allows 20 subfields for each 
of the 20 fields. Many systems restrict 
the number of fields by the number of 
characters allowed per record, so the 
maximum number of fields in any 
specific file depends on the field 
length chosen. At the other extreme, 
Micro Information System always 
uses 22 fields. 

Not surprisingly, the number of 
records or files allowed depends on 
the number of disk drives used, the 
size of the disks, etc. 

"Definition Revision," the last col- 
umn of table 3, refers to revision of 
field definitions such as length and 
type. À "Y" in this column indicates 
that revision is possible after data 
have been entered and will not cause 
loss of the previously entered data. 


More Than One File at a Time 

Systems that can access more than 
one file at a time usually provide the 
features included in table 4. With the 
subfile feature, the user can create a 
new file from an old one. Ап example 
is dividing a long mailing list into 
shorter lists by state. The user can 
also combine files or create a new file 
consisting of selected records from 
more than one old file. For example, a 
user might select from two files the 
names and addresses of widget manu- 
facturers and place the names and 
addresses in a new file. 


Updating Data 

Table 5 shows the variations found 
in facilities for updating data. Some 
systems bar entry of some specific 
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characters as data; those characters 
are listed in column 1. 

All systems let the user update one 
record at a time, but column 2 shows 
that only seven systems provide a 
method for simultaneously updating 
all records that meet specified 
criteria, Adding $5 to all records with 
a balance less than zero is a task that 
would require this multirecord capa- 
bility. Data Handler has a process 
called "Mass Update." First, a column 
and length are specified as a field. 
Then, for each sequential record in 
turn, the user can enter a replacement 


value for that field. This is not, an 
automatic multirecord update, how- 
ever, because the user must change 
each record one at a time. 

To speed data update and entry, 
TIM, Jinsam, Selector IV, Informa- 
tion Master, and FMS-80 permit one- 
key copying of data from a previous 
record's field. 


Criteria for Selecting Records 

А selection criterion is a rule 
against which a record can be tested 
to see if it qualifies for selection. The 
selection criterion can be simple and 
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straightforward, such as "Раг > 
124." On the other hand, the selection 
criterion can be complex: “Part# > 
124 AND Part) <> 130 OR 
Part-name = widget." Relational 
systems usually permit the user to 
specify that the value in a field of one 
file match the value in a field of 
another file. Multifile systems pro- 


c 
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EiL 
Ms». 85 
MDBS Y Y 
FMS-BO Y Y 
Selector IV Y 
TIM Y N 
Condor Y Y 
Data Handler N Y 
CCA N N 
Microconductor N N 
Information Mstr N N 
The Informer N N 
Micro Info Sys N N 
Jinsam 2.0 N N 
Cromemco N N 
Micro Manager N М 
Data Manager N N 
Dynamic OB N N 
IDM-IV N N 
IDM-M2 N N 
Profile N N 
Profile 11 N N 


Table 4; Facilities for accessing more 
than one file at a time. Only five 
systems can make a nev file from part 
of an old file, and only five can com- 
bine old files or parts of old files to 
make a пеш file. 
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ang arti ware Ла ll On inf а ага 


1 
| 


And that's the whole point! You can get exactly the 
performance and configuration nesded now and it can expand 
easily to meet future needs, taking advantage of the technology 
revolution. Large or small, real-time, batch or mixed, there's a 
System/48 that's just right for the job. 

if you haven't seen our Parallel Processing System/48 
MacroComputer in ACTION, then seeing is believing! See your 
local dealer today for the full story. Or call Jim Knepton now at 
(713) 738-2300 and he'll explain how you can have your own 
private showing ... and how easy and profitable it can be for you 
and your business. 


TEI has 14 years of experience in manufacturing it RIGHT! 
OEM and Dealer inquiries invited — come GROW WITH US! 


5075 S. LOOP EAST, HOUSTON, TX. 77033 
(713) 738-2300 TWX. 910-881-3639 


€ COPYRIGHT TEI, INC. 1881 
e REG TM OF TEL ING. 1881 
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Introducing 
Pascal 
Sourcebooks 


Irom tha NATI Pascal Software Library 


vide the latter capability with the use 
of batch commands. 

Table 6 shows that all systems but 
one use selection criteria to specify 
conditions on at least one field. All 
but four systems allow a user to re- 
quest that more than one field meet 
given criteria. Most of the systems 


permit a user to search for a record 
falling within a specified range. Most 
systems also allow the user to enter 
only a substring of the desired field 
value. For example, "Smi" would 
return "Smith " as well as "Smiley." 
But only six systems allow you to ask 
if a field contains nothing at all. This 


Program Listings | 


Cross References and 
Block Summaries 


. Block Indices by Page 
| This new library of UCSD Pascal* compatible pro- 
| grams provides practica! applications and system 
augmentations avaliable. nowhere else. Each Pascal 
Sourcebook ™ js a treasure trove of Ideas and pro- 
ven program techniques. These Pascal programs will 
run on every major personal computer system cur- 
rently manufactured which has tha UCSD p-System* 
installed. 
Pascal Sourcabooks'™ contain completely com- 
mented and annotated source listings and machine 
| readable bar code texts**** of well designed, clearly 
written UCSD Pascal* programs. Use the programs 
"as is", or modify and customize them to your own 
| personal tastes. Either way, you gain a practical 
working library available nowhere else. 


Ем System: interrogate directories fram application programs 
іп order to select existing M, or creale new files der = 


Characters Not Allowed 
Multirecords at One Time 
System Triggered Updates 
Update Produces Audit Trail 


in Fleld Data 
Selection Criteria Used 


Automatically Updates 
for Global Updates 


Updates One Record 


at a Time 
Predefined Updates 


System Limitation 


MDBS 


< 
< 
z 
m 
< 
< 


FMS-80 
Selector IV 
TIM 


| wini Backup System: Use these daily чаа io save 
recently used files to prevent loss of Happy or hard disk data. 
IBS.01 Pascal Source 
185.02 Pascal Sourcebook ' " and Apple Pascal" media . $99. 95 

| Report Ganerstw: Use this report formatting program ta create | 
professional word processing quality documentation with the | 
UCSD Pascal* systam's Screen Editor. Uses Diablo, НЕС, Ricoh, 
AhearnSSoper, alc. printers with Diablo 1620 compatible serial 
interface. 
ROI.01 Pascal Sourcabsek™™ signe**** 


Condor 
Data Handler 


CCA 
Telephon Utilities: Usa these Hayes Smartmodem*** ллы 
1o dial originale or answer mode data calls. Save session images | : 
on disk, Transter Illes to the Une. Use the avtodialer tor voice | Microconductor 
calls. 

TU.01 Pascal Sourcebook!™ попа" *** 

TU. 02 Pascal Sourcabsok М and Apple Расса!" * media. .$89.95 | 


Braphic Applicatieas-I:Praclical examples of Pascal programs 
driving application oriented graphics: examples of hydro power 
profiles, spherical lens ray tracing, sun-earth-moon orbital modal, 
numerical integration, etc. 

BAI.01 Pascal Sourcebook TM $19. 
041.02 Pascal Sourcebook ТМ and Apple Pascal** media. $49. g5 


Typewrher Simulators: Use а word processing quality printer wiih 
your terminal ав an eclectic electric typewriter. Aulomatic 
| address accumulation, envelope addressing, line by line correc- 
lion. Uses Diablo, МЕС, Ricoh, Ahearn&Saper, etc. printers wilh 
Diablo 1620 compatible sva interface. 
Т81,01 Pascal Sourcabsok TM ајот" *** $49.95 
TSI.02 Pascal Sourcabook™™ and Apple Pascal** media .$79.95 
| * — UCSO Pascal and UCSD p-System are trademarks of the Regents 
ol tha State of California 
** Apple Разса! is в iredemark of ihe Apple Computer Company 
*** Smarimodam is a шек of Hayes Microcompuler Products | 
*»»» Ail Pascal Sourcebooks’ P include NATI Text Format! М ber code 
Images of compressed machine readable Pascal language source 
ішін, Bar coda readers and bootstrap software are available for 
Қорға Pascal! machined, | 
Deater Inquiries invited 


FREE BONUS! with each order, we'll send customers a per- | 
шау of ihe booklet ‘Alternative Software Delivery Media" 
[ describing our NATI Text Format! М printed bar code technology 


NORTH AMERICAN 
J| TECHNOLOGY, INC. 
Strand Building 
"ur 174 Concord St. 
Peterborough, NH 03458 
Order your Pascal Sourcebaoks М and media 
copias now. Call our 24 hour credit card 
phone order service with your Master Card, 
or Visa billing information: 


(603) 924-7136 
800-854-0561 operator 860 
(or In California, 800-432-7257 operator 860) 


Information Mstr 
The Informer 


Micro Info Sys 


Jinsam 2.0 í 27909 S abift | 


Cromemco 


Micro Manager 


Data Manager 
Dynamic DB 
IDM-IV 
IDM-M2 
Profile 

Profile II 


Table 5: Facilities for updating data. Seven systems provide a method for simulta- 
neously updating all records that meet specified criteria (column 3). 
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MICRO PRO 

APPLE CP/M® 
ШОНПАТАНТа,....4-......-.. TRUE 259.00 
SUPERSORT* ,,............ ЕЕ... 145.00 
MAIL МЕНСЕН”,,...... PLI QNUM II. «+ -90.00 
DBATASTAH" Л, аа, 215,00 
ЭРЕШЕЗТАНҒ wis -...4.......... IE TE. ne 195.00 
S-100 CP/M* 

WORD 8ТАН....-........... "end Eu Rm n 
SUPER SORT .... 1 o e - nn "e CES. OE 195.00 
MAIEMEHOER. ает. 110.00 
БАТЛҒАВАНЫ ИУ... е... 245.00 
ӨБЕНЗЕТАН, MESI Ee. т. 195.00 
BRODERBUND 

TAWALA’S LAST REDOUBT ..,,..,........... 24.95 
eee a OE, ае... 20.95 
ALIEN RAIN (AKA GALAXIAN] . A ow 52.1 20.95 
SNOGGLE (REQ. JOYSTICK) ... ........... 27.95 
ALIEN TYPHOON.. ...... UA M и PO 
АРРІЕРАМІС:.:,-(-..............-.....24.95 
SPACE WARRIOR ................ ......... 20.95 
AUTOMATED 

SIMULATIONS 

INVASION ОЙОМ...,...,............. ТІГІ 20.98 
ЗЕАНҒҰҒАНИОНТ,.,22...2...,................ 32.95 
TUES. MORNING OUARTERBACK ....,...-...25.95 
CRUSH. CRUMBLE АМО CHOMP .......... ... 24,95 
THEDHAGSNIBBYEL.. a cae karrer .......: 20.95 
MUSE SOFTWARE 

ROBC WARS ee ee | eee e 32.95 
THREE MILE ISLAND ,,,,............... see duo 
А-Ы LL, ce te se "EU Gee Pee cui TEE 20.95 
GLOBAL WAR ............. CER P rac PE 20.95 
DASTEREMIOPEENSLIENSS I. err n .... 24.95 
SUPER ТЕАТ ,...».».:....... "ж.т. тга) 
ON-LINE SYSTEMS 

MYSTERY HOUSE .....,.... Ree Qa 20.95 
WIZZARD AND PRINCES .................... 29.95 
НІН FOOTBALL ..... РЛ...” -. ООЗ? 
БІНӨНІНБАБЕ?Ь2..)2......-.-........». 20.95 
MISSLE DEFENSE......... Өле: .-4--- (25,95 
CRANSTON МАМӘН........................29,85 
AGRI GREG Т АИИ. ТЕ... ....20.95 
ВӘОВВКЕНЗғ.....1,....... “үзе с TENES 20.95 
SOFT PORN ADVENTURE . Pi arora. ae vee 24.95 
PEG AMIS Я72.......2........ РЕ TTE 25.95 
ГУРЕС РН, „ы. ПР го. ИТР. -.. 495 
PERSONAL SOFTWARE 

DESKTOP PLAN Il ,.......... m oen 159.00 
ССА DATA МОТ. SYSTEM ................... 89.00 
VISIPLOT ..... TE TER. ores ehe rss PEE 158.00 
VISITRENDIVISIPLOT ....... Sia) ae dare 199.00 
V EIN as sue ed sae duebduee ЖҮГІ... 159.00 
МІЗІТЕНМ,....... od PE E жам PE. Y 129.00 
Cube c AO cU scene aprenan cc, = - 159.00 
CHECKER КІМС.,.......... 22222. cut UMS 
GAMMON GAMBLER ....................... 21.95 
BRIDGEPFEHENEH. do coun oon yeh 21.95 
MONTY PLAYS MONOPOLY .,............... 29.95 
ri] eee ec ee eee ncm TO ТЕ 32.95 
MONTY PLAYS SCRABBLE 95125... 445542 ones 34.95 
SIRIUS SOFTWARE 

PHANTOMS FIVE ........ vane a ETIE I YI EE 24.95 
ЗРАСВЕЗОБ...5............-...... з РЕ 24.95 
АПТОВАКЫ С... ИРЕ ЕССЕ re: 24.95 
PUEKSARIL........... ee cee ala («seda 42 Oak. 2A ӨБ 
GAMMA GOBLINS.... ME TCU СЕП 24.95 
ане ЖЕТЕ os ate a sien ole ees ae eee а. 32.95 
Rid Los Lee re Ao шл» Ee 24.95 
[I COM Beware PETER COLI. He КЕ nc 29.95 
COPS AND ROBBERS ..... ua ТТЫ ны ». 29.95 


MORE GREAT APPLE GAMES 


COMPUTER QUARTERBACK. ......... ..... 32.95 
THE WARP FACTOR .................... =» 32.95 
CARTELS AND СОТТНАОАТЅ .,.............. 32.95 
TORPEDO FIRE ........ .............. ‚...49.95 
THE SHATTERED ALLIANCE .. .. ..... ir ctum 49.95 
COMPUTER BASEBALL ... ................. 32.95 
POOL 1.5. Mem ae егар 
Т, E 7”. г 22... 33.95 
RASTER BLASTER... .... Е 24.95 
FLIGHT SIMULATOR. gu ^ 27.95 
INTERNATIONAL GRAND PRIX. ............ .25.95 
COSMO MISSION ................... ‚.....24.96 
бАВСОМШ..... AW. ЖЕНТ... 28.95 
SHUFFLE BOARD ......................... 29.95 
MICROSOFT 

APPLE 

ҒОНТВАМ”,............. LEX 
BASICCOMPILER* .. .... .. . ...... + 315.00 
та УИТНИ 595.00 
APPLE SOFT COMPILER .... ............. 159.00 
Coton MEE а ор 299.00 
RAMCARD ‚.............. СОСЫ И 159.00 
TYPING TUTOR ...... .... "E 1 Levee 17.95 
OLYMPIC DECATHLON _..... ... ......... 24.95 
5-100 CP/M* 

Wirt p ее... 299.00 
BASIC COMPILER _.............. ....... 319.00 
EORTHANEO Ct. use om e. IT 399.00 
Сове ОО... A . 599.00 
PEACHTREE 

APPLE CP/M* 

GENERAL LEDGER ....,.......,...,....... 219.00 
ACCT. RECEIVABLE /............. ires 219.00 
ACODPATABUB.... eee den 219.00 
PAYROLL ........ p о. 219.00 
Iuno... eoe rnt ,. 219.00 
S-100 CP/M® 

GENERAL 1ЕОбЕН...................... 595.00 
ACCT, RECEIVABLE ....................-..995.00 
ACCT. PAYABLE ....... . Tn ТІ 595.00 
wa о... Eom 595.00 
ЕО т, С. И 595.00 
PROPERTY МОМТ........................ 799.00 
CPA CLIENT WAITE-UP............ E T 799.00 


AI 
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APPLE BUSINESS SOFTWARE 


MAGICWINDOM Р... 0. ve ERE nen ec 79.00 
BGB MASTER (NEW) m Seine ce лк pees © 179.00 
PFS: PERSONAL FILING SYS. ....... ОГУ 84.00 
PFS REPORTA ТЕРИ ЖОШО: 84.00 
ТЕНМЕ е ОССЕ УАН 
ASUII EXPRESS 3 Loci cora knee TT 63.95 
HAYOEN APPLESOFT COMPILER b иг те 149.00 
EASY WRITER-PRO ............. IDEE ..199.00 
5-100 SOFTWARE 
ӨВАӘЕП;..,...............4»......... i me 599.00 
SUPER САЦС.,..................ь.....-... 288,00 
MAGIO WAND ЧЧ. 26r p eror i 279.00 
SPELLGUARD ....... бокка каза жел эз + 290.00 
PICKLES AND TROUT CP/M” “MOD. ІІ TRS-80. .175.00 
EDU-WARE 
PERCEPTION PRO. Т... к 7 , » 19.95 
COMPU-READ .......... TT 24.95 
STORWTELCER э жо. ТЫ... ИЧЕ 
СОМРО-МАТН: ARITHMETIC ВОР € ou 38.95 
COMPU-MATH: FRACTIONS ....... 5455-22 A 
COMPU-MATH: DECIMALS .......... ..... 254,95 
COMPU-SPELL (REO. DATA DISK). ....... ory 24.95 


COMPU SPELL DATA DISKS 1-4 ва. $45 8%%%4Фа 24% 17.95 


ТН5-80 GAMES 


TEMPLE OF APSHA] ........ eser bie eem 34.95 
HELLFIRE WARRIOR ,............... а 34.95 
STAR WARRIOR. . OUT аъ es Ru 
RESCUE AT RIGEL . ЖҰР Y x llc c 24.95 
CRUSH, CRUMBLE AND CHOMP "ars ОД. 24.95 
INVADERS FROM 5РАСЕ.................... 17.95 
PINBALL...... SER CES ЕЕ а 17.95 
STAR TREK 3.5......... T" "—"——— 17.85 
MISSILE ATTACK......... вое еја еа A RC 0 18,95 
БТАҢЕШНТЕК#Ж оол 24.95 


“REQUIRES 2-80 SOFTCARD 


IF YOU DON’T SEE ІТ, 
CALL US. WE HAVE ALL 
THE LATEST SOFTWARE. 


We built a reputation on our 
prices and your satisfaction. 


We guarantee everything we sel! lor 30 days. ІІ anylhing 
IS wrong. just relurn the item and we'll) make il right 
And, of course. we'll pay the shipping charges. 

We accept Visa and Master Card on al! orders. COD 
accepted up to $300 00 

Please add $2 00 lor slandard UPS shipping апд 
handling on orders under 50 pounds. delivered in Ihe 
continental U.S. Call us lor shipping charges оп lems 
that weigh more than 50 pounds Foreign, РРО and APO 
orders please add 15% for shipping. Саі осна res- 
denis add 6% sales tax 


31245 La Baya Drive, Westlake Village, California 91362 


The prices quoled are only valid for stock on hand and all prices are subject to change wilhout notice 


CP/M* js a registered trademark of Digital Research. 


Circle 15 on inquiry card. 
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NEW 


the 


NEC 


PC-8000 Series 


from Ren Tec 


The Wedge 
* Fully emutates all features of the NEC 
PC-8012A module 
“МЕС PC-BOO1A SI/O (terminal mode) 
channel is brought out to a DB 25 con- 
nector 
* Additional ports for 40 bits of digital 1/0 
and analog input including 2 Atari-type 
joystick ports; built-in 3 voice synthe- 
sizer with amplifier 
* 32K RAM card included; also capable of 
handling another 32K RAM - 96K of 
RAM 
* 16 levels of interrupt capability 
• МЕС PC-8012A bus structure is imple- 
mented. 
• Attaches easily to the bottom of the NEC 
РС-ВООЛА, 
Ren Tec Wedge 
RS-232-C Interface Card 
for NEC PC-8012A or 
Ren Tec Wedge 
32K Memory Board 
for NEC PC-8012A or 
Ren Tec Wedge 
RGB to Composite Video 
for NEC PC-8001A 
(40 column only) 


$595.00 


and 


NEC Dot Matrix Printer 
* 100 CPS 
* Bidirectional printing 
“ Friction and tractor feed 
• Parallel interface 
" Single-ribbon cartridge 


NEC Monitors 
• 12'' Green Screen 
» 12" RGB Color 


* more * 


ATARI 10-Key Accounting Pad .. 124.95 

ES100 Letter-Quality Printer/ 
Typewriter Юг Apple, Atari, 
Commodore, Н.Р., NEC, Northstar, 


Osborne 1, TRS-80 

Ren Tec Interface 

Olympia ES100 and Ren Tec 
Interface 


DEALER INQUIRES WELCOME 


| RENAISSANCE 
TECHNOLOGY 


4. ». 3347 VINCENT ROAD 
2 , PLEASANT HILL, СА 94523 
: uhi (415) 930-7707 
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facility could be used to determine 
which records have not been up- 
dated, to find errors, or to print only 
records that contain data in a par- 
ticular field. 


Conditions on 1+ Fields 


MDBS 


FMS-80 
Selector IV 


TIM 


Condor 


Data Handler 


CCA 


Microconductor 


Information Mstr 
The Informer 


Micro Info Sys 


Jinsam 2.0 


Cromemco 


Micro Manager 


Data Manager 
Dynamic DB 
IDM-IV 
IDM-M2 
Profile 

Profile Il 


|| [#|5]<] |#|<] || |<) |<<<] |<е__ ooo 


Predefined Queries 

Some systems let you define a 
query, name it, and use it repeatedly 
by calling its name; table 7 shows 
which systems provide this facility. A 


Conditions Allowed 


Maximum # 
= [Null Value 


No limit | 


о 


ta 
№ 


B 


а |z] 


“| | ||| 


< 


BER 


Table 6: The kinds of criteria by which data-base management systems can select 
records. Most systems allow the user to search for a record that falls within a certain 
numerical or alphabetical range. Only four systems allow you to select from multiple 
files all the records that meet a set of conditions ("Multifile/Set Conditions"). 


Circle 316 on inquiry сага. "> 


We carry the complete line of 


Peripherals, and accessories. 


now on ATARI 


especially 
these products!! 


ATARI Hardware, Software 


(Actual size 
| Genuine 14K 524,95 retail) 


ы 


^ Buy an ATARI 800 16K 
 andreceive a 


ATARI SPECIALS Bracelet 

ATARI 400 16K Personal Computer 539 АТАН! ACCESSORIES 

ATARI PERIPHERALS CX852 8K RAM Memory Module $39.95 
410 Program Recorder $ 60 CX853 853 16K RAM Memory Module $89.95 
810 Disk Drive $449 СХЗО-04 Paddle Controller (pain) $15.00 
820 40 Column Printer $299 СХ40-04 Joystick Controller (pair) $15.00 
822 40 Column Thermal Printer $349 With any purchase of ATARI Hardware or 

825 80 Column Printer $599 Software over $500 you can buy the bracelet 
830 Acoustic Modem $159 for only $9.95. 

850 Interface Module $139 PRICES ARE SUBJECT TO CHANGE W/O NOTICE. 


WE CARRY THE COMPLETE LINE OF ATARI SOFTWARE. 


CALL FOR THE 
WEST COAST EAST COAST 
1-800-235-3581 1-800-556-7586 
3533 Old Conejo Rd. #102 OM EGA SA LES со. 12 Meeting Street 
Newbury Park, CA 91320 Cumberland, Н! 02864 
1-805-499-3678 1-401-722-1027 


СА. TOLL FREE 1-800-322-1873 


query is usually, though not neces- 
sarily, displayed on the terminal 
screen, while a report is usually 
printed on paper with titles, etc. A 
predefined query thus permits 
periodic viewing of a list of records 
meeting a specific requirement, such 
as past due accounts, by entering all 


Maximum 
# Allowed 


MDBS 


| d 
| 
| 
| | 


FMS-80 
Selector |V 
TIM 


Condor 
Data Handler 


CCA 


|! Microconductor 


Information Mstr 
The informer 


Micro Info Sys 


Jinsam 2.0 


Cromemco 
Micro Manager | 


Data Manager 
Dynamic DB 
IDM-IV 
IDM-M2 
Profile 

Profile II 


‘Table 7: Facilities for predefined 

queries. It is a real convenience to be 

able to define and name a query, and 

then repeat the query without 
| reentering its parameters. 
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the information only the first time the 
query is used. A few systems limit the 
number of predefined queries a user 
can keep. 

Column 3 of table 7 shows which 
systems allow a predefined query for 
which the user can enter a value at the 


time the query is used. That value 


might be the date that identifies an ac- 
count as past due. Such a query could 
be used through the year, but with a 
different date each month. 


Producing Reports 
Reporting capabilities vary widely 
from system to system. In order to 


г 
Ф 
£ 
E: Ф 
Ф 2 
п. EM. 
E: 2 iL 
v dq 
- Ф) o 
E | Sá 
Selector IV 
Condor | Y 
Data Handler ^N | N 
OCA 
Microconductor N 
Information Mstr | 
The Informer 
Micro Info Sys 
Jinsam 2.0 | М 
Cromemco ШЕ 
Micro Manager КЕ М 
Data Manager N 
Dynamic DB ON | N 
IDM-IV | М 
IDM-M2 ! N 
Profile N 
Profile П. | | sy КЕ М 


Table 8a: General facilities for generating reports. Few systems can generate reports 
from multiple files. The ability to use predefined formats to generate reports from 
multiple files permits rapid production of complex reports. 


For years many small business system buyers 
thought that in order to get "real" performance 
and enough storage to be a “real” business system 
they would have to sacrifice the family jewels. 

But with the introduction of the Smoke Signal 
Chieftain series office computers a lot of people's 
minds have been changed. 

Because we designed the highly reliable 
Chieftain small business system with the most 
innovative combination of performance and effi- 
clency around. 

At your fingertips there are 64,000 characters 
of random access memory and you can address 
anywhere from 740,000 characters to 2 million 
characters with Smoke Signals's new double den- 
sity controller. For larger concerns, there's a 20M 
byte hard disk available. 

At a time when other small computer manu- 
facturers tel] you "you're on your own", Smoke 
Signal offers an abundance of easy-to-use software 
programs such as order entry. inventory control, 


=. 


accounts receivable, invoice entry, payroll, word 
processing and much, much more. There’s BASIC, 
COBOL and FORTRAN — even a multi-user BOS 
(Business Operating System) that allows for 
numerous users simultaneously. 

Chieftain systems 
starting at under $200.00 
per month display per- 
formance on par with sys- 
tems costing twice to 
three times as much. 


for your nearest autho BX: | - 
rized Smoke Signal dealer — he'll һе glad to 
demonstrate the Chieftain’s high reliability and 
ease of operation. For dealers only, circle 382 
All other inquiries, circle 474 


discuss the features listed іп tables 8a 
through 8с, consider a hypothetical 
system having all those features. Such 
a system would allow a user to define 
a report format. The user could give 
the report a title, column headings, 
insert a paragraph of text, specify 
that some fields should print in 
ascending order, and that, within that 
ordering, other fields should print in 


ading 


MOBS 


FMS-80 
Selector IV 
TIM 


Condor 


Data Handler 


CCA 


Microconductor 


Information Mstr 
The Informer 


Micro Info Sys 


Jinsam 2.0 
Cromemco 


Micro Manager 


Data Manager 
Dynamic DB 
IDM-IV 

| IDM-M2 


Profile 


ЕЕ RR 


Profile 11 


| Ё 


| . | 1 


< 


Ф 
' I L 
ым. 
Ld 
күзі 
EE 
pep 
NE 
[Y] 
НЕШ 
ж» 
ШЕЙ 
tior: 
c] 
= 
иш: 
кш 
EN 
EN 


= 


Table 8b: Facilities for formatting reports. 
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descending order. 

The user could set the column 
widths, justify the margins, print a 
sample record to help line up the form 
on a printer, specify the number of 
lines to skip between each record, 
specify a break when a certain field 
changes value, and then print sub- 
totals or perform any of several 
statistical or mathematical functions. 


Margin Justification 
# Lines/Record 


# Characters 
Between Records 


< 


< 


Anadex Printer Distributors 


NORTHWEST (Oregon, Washingion, W. Idaho) 


Sigma Disiributing 
Bellevue . WA (206) 454-6307 


NORTHERN CALIFORNIA 


Basic Electronic Distributors 
Santa Clara, CA (408) 727-1800 
Terminal Rentals 

San Jose, СА (408) 292-9915 


Byte Industries 

Hayward, СА (415) 783-8272 
Computeriand 

San Leandro, CA (415} 895-9363 


SOUTHERN CALIFORNIA 


Basic Electronic Distributors 
Inglewood, СА (213) 673-4300; 
San Diego, CA (714) 268-8000 


Terminal Rentals | 
Tustin, СА (714) 832-2414 


SOUTHWEST 
(Texas, Oklahoma, Arkansas, W. Louisiana) 


Barnhill Associates, Inc. 
Richardson, TX (214) 231-2573; 
Houston, TX (713) 688-9971; Austin, TX (612) 451-0217 


ROCKY MOUNTAIN STATES (Colorado, Wyoming, 
Montana, Utah, E. Idaho, Arizona, New Mexico) 


Barnhill Associates, inc. 
Englewood, СО (303) 779-3800: 
Scottsdale, AZ (802) 947-7841; 
Albuquerque, NM (505) 299-7658; 
Murray, UT (801) 262-3000 


MIDWEST (illinois, Missouri, Kansas, Nebraska, 
М. Dakota, S. Dakota, Minnesota, Indiana, W. Kentucky, 
lowa, Wisconsin} 


Tek-Aids, inc. 
Arlington Heights, IL (312) 870-7400 


Comtet Corporation 

Chicago, IL (312) 539-4838; St. Lovis, MO (314) 428.5508 
Shawnee Mission, KS (913) 722-1030; Minneapolis, MN 
(612) 835-3060; Indianapolis, IN (317) 253-1681; 

Cedar Rapids, IA (319) 377-9434; 

Brookfield, WI (414) 786-1940 


NORTHEAST (Connecticut, Vermont, Massachusetts, 
Maine, Rhode Island, New Hampshire) 

Pai Jenks Associates 

North Haven, CT (203) 239-6201; 

Woburn, МА (617) 838-0488 

Microamerica Distributors 

Needham, MA (617) 449-4310 


NEW YORK METROPOLITAN AREA 


Logon, tne. 
Fort Lee, NJ (201) 224-6911 / (212) 594-8202 


MID-ATLANTIC STATES (Maryland, Washington, DC, 
Virginia, W. Virginia, E. Pennsylvania, S. New Jersey) 


Micro Distributors, Inc. 
Rockville, MD (301) 468-6450 
Plymouth Meeting, PA |215) 265-1600 


SOUTHEAST STATES (Louisiana, Florida, Alabama, 
Mississippi, Georgia, М. Carolina, S. Carolina} 
Currie, Peak & Frazier, inc. 

Huntsville, AL (205) 536-1506; 

Orlando, FLA (305) 855-0843; 

Greensboro, NC (919) 273-3040 


CANADA 
Nelma Electronics Lid. 
Mississauga, Ont. (416) 624-0334 


Anadex 


...the plus in printers 
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The important plus in matrix printers: 


rafixPLUS. 


Since their introduction in mid-1980, the Anadex high- 
resolution DP-9500 Series matrix printers have set new 
standards for printer quality and performance. All 
models feature the rugged Anadex 9-wire print head 
that combines long life with resolutions of 72 dots/inch 
vertical and up to 75 dols/inch horizontal. With this kind 
of resolution, fineline graphics (under data source con- 
trol) and razor sharp characters are pluses built inlo 
every printer. 


Performance Plus 


The full standard ASCII 96 character set, with de- 
scenders and underlining of all upper and lower case 
letters, is printed bi-directionally, with up to 5 crisp 
copies, al speeds up to 200 CPS. Models DP-9500 and 
DP-9501 offer 132/158/176 and 132/165/198/220 columns 
respectively. Print densities are switch- or data-source 
selectable from 10 to 16.7 characters/inch. All char- 
acters can be printed double-width under communi- 
cations command. 


Interface Plus 

Standard in all models are the three ASCII compatible 
interfaces (Parallel, RS-232-C, and Current Loop). Also 
standard is a sophisticated communications interface 
to control Vertical Spacing. Form Length and Width, 
Skip-Over Perforation, Auto Line Feed, X-On/Off, and 
full point-to-point communications. 


Features Plus 


As standard, each model features forms width adjust- 
ment from 1.75 to 15.6 inches, shorlest-distance 
sensing, full self-test, 700 character FIFO buffer (with 
an additional 2048 characters, optional), and a quick- 
change, 6 million character life ribbon. 


Quality Plus 

Beyond the built-in performance of the grafixPLUS 
series printers, the engineered-in quality and support 
are equally important. The result? Approval of both UL 
and FCC, Class A; operating noise levels under 65dbA; 
and a nationwide service organization second to none. 


To see for yourself why the grafixPLUS printers offer 
more pluses for your printing dollar, contact us today. 


(R) 


Anadex 


the plus in printers 


Made in 


U.S.A. 


for the Worid 


ANADEX, INC. © 9875 DeSoto Avenue * Chatswonh, California ЗИ, USA. © Telephone: (213) 998.80I0 © IWX GID ADA 2/61 
U.S. SALES OFFICES. San Jose, CA (ЛОВ) 247 3933 » Irvine, CA (7) 55/ ОДУ * Waketield, MA (617) 245 9160 * Austin, TX (512) 32/ 5250 
ANADEX, LID. © Мусу өг Hense, "Morgen [21 © Hook, Birstticgslbokss inis 120227 СІР, ard © dol Hook (025672) 3M 0 © ие, 858/62 АМА х Г, 


A user could even print а column for 
which there is no data stored. For ex- 
ample, the system might allow, for 
each record, that the second column 
be multiplied by the third and the 
result put in a new fourth column. 


The system might then print grand 
totals in yet another column. 

The user could specify record num- 
bering, choose to have footings 
printed on each page, and use infor- 
mation from several files. А user 


EE 

85 
25 £ 
zw o 

о 265 
v e = о О E 
mS n 5 Е = E 
е 2 EB ЕЗ > 5 O Ep Е 
(d ГЕ о Фф 3 ts Ф Ф = о 
2 2 ЗЕ 6 = 6 2 2 5 86 ғ 
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Selector IV Y N N N N N г 7 
TIM Y Y T Y N N Y Y Y Y ^ 7 
Condor ү. М Y Y N N N N Y N ae М 


Data Handler N N N N N N N N N N N N 
CCA Y N N 

Microconductor Y N Y 

Information Mstr Y N М М Y 

The Informer N N N N 
Micro Info Sys D М “М М М 
Jinsam 2.0 (0 (2 БЕ, (2 EN (2 Y (2) (2 N (2) Y 
Cromemco N N N N N N N N N М М М 
Micro Manager М N N М М М М М М М М М 
Data Manager М М М N М N N N N N N N 
Dynamic 08 (1) D D N N М N М N D N Y М 
IDM-IV NS v EXE м ШО м ЕЗ EE у Ñi 
IDM-M2 Y N N м N N Y M 7 Y ШЕ Y 
Profile N N М М М М М М М М М М 
Profile |! Y N N N N N N N N N N Y 


{1) 
(2) Stat and Mathpack Available 
D Display only {not printed) 


Not printed: displays on screen for 15 seconds 


Table 8c: Facilities for deriving new data from existing records to create a report. 
Only MDBS and TIM can derive statistics, although Jinsam offers an extension 


package for statistics. 
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could save all these specifications in a 
predefined report format and use the 
format every month without reenter- 
ing the specifications. 

Tables 8a through 8c show that 
several systems offer many of these 
features, but some systems offer only 
a few. 

Some of the less expensive systems 
have excellent report generators. 
Note in the tables all the features In- 
formation Master offers. More expen- 
sive systems provide multifile report 
capabilities. Selector ГУ, for example, 
can report on up to 80 fields from as 
many as six files. TIM has its own 
built-in text editor that allows you to 
prepare form letters, checks, іп- 
voices, and the like. Profile II and Jin- 
sam encourage the use of their word- 
processing packages in conjunction 
with their DBMSs. This combination 
enables the user to personalize form 
letters. 


Conclusion 

We caution the reader against bas- 
ing a buying decision solely upon the 
information in this article. Though 
we have attempted to show where 
these DBMSs differ and what func- 
tions they perform, a report as com- 
pact as this can present only a limited 
amount of information. 

Of course, these twenty systems do 
not include all software packages ad- 
vertised as DBMSs. Several new 
packages are currently being 
marketed, as are upgraded versions 
of some of these twenty. We believe 
that a potential buyer, by studying 
these tables, can determine which fea- 
tures he or she considers most impor- 
tant and then seek a system that of- 
fers those features. 

Attempts are being made to pro- 
vide integrity, security, and data in- 
dependence in data-base management 
systems for microcomputers. Even 
the smaller systems have provided a 
feature here and there that works 
toward these three goals. MDBS ap- 
pears to have come close to achieving 
all three. For software as young as 
data-base management systems, and 
hardware as young as microcom- 
puters, the achievement of Micro 
Data Base Systems, Inc, is im- 
pressive. Ш 


PL/I-80": Not for beginners* 


For internal savings, product capabilities. code 
speed and upward compatibility — How PL/I-80 
meets these criteria is making software news. 

MC is a successful company selling business 
applications to first time users. 

MC switched from a popular but less efficient 
language. MC benefits from these PL/1-80 (ANSI 
Subset G) features. * Fast design with picture 
specifications for output. • Easy data retrieval 
with BT-80"" file manager. * Improved performance 
with LINK-80™ loading of disk resident overlays. 

* Small, fast programs with optimized object code 
and no interpreter. 

Specific examples of PL/I-80's speed, memory 


Why conservation, error checking, and control in the 
Microcomputer business environment are cited. 


Consultants Có. In a candid interview, Mr. Charles Russell. MC's 
president, discusses his professional programming 
Chose needs. 


Mal 
For gcc Ж Mr. Russell distinguishes, “PL/I-80 isn't a panacea. 
| | . It's a programmer's language. ideal for the 
Business Applications experienced programmer. Just as PASCAL and 
ШР/ a casontistory BASIC are good for beginners," 
By 

Е ы ЕРЙ Worldwide market exposure of your products 
and company through your listing in our CP/M* 
Compatible Software Catalog; news affecting your 
business in a free subscription to ISV FORUM: plus 
comprehensive seminars comprise our ISV Support 


VENDOR P 


lan for those who write applications under CP/M. 


ең 
DIGITAL RESEARCH O8 — m — dsl emer 


Л Yours free. See why 
MC switched. Then compare 
your language. PL/I-80 


Limited quantity. Respond 
now and receive a bonus 
book. PL/I-80 Command 
Summary. а quick reference 
to 343 PL/I-80 commands 
and error messages. 


COMMAND 
SUMMARY 


иса ви Лал» 


I'd like to analyze PL/I-80 
features. Scnd your Brochure 
& Bonus Book to: 


Name: 

Title: 

Company: 
Address: __ я 


DIGITAL RESEARCH’ 


PO. Box 579D. Pacific Grove, CA 93950 


Europe: Vector. Intl. Leuven. Belgium. 32(16)202496 
Far East: Microsaftware Assoc. Tokyo, Japan, 03-403-2120 


CP M isa registered trademark of Digital Research. Inc. PL 1-80, BT-80 aru! 
LINK 80 are trademarks of Digital Research. Inc. 
Copyright 1981. Digital Research. Inc. 
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PDQ: А Data Manager 
for Beginners 
Don't Reinvent the Wheel 


Floppy-disk drives are fantastic 
devices to add to a computer. They 
hold more information and are faster 
and more reliable than cassette tapes 
or other data-management systems. 
For the sophisticated personal user, 
they are essential, but managing the 
amount of data they hold presents a 
problem—especially if you are trying 
to do the programming yourself. This 
article presents the PDQ Key-File 
System, a data-management method 
that offers a good compromise be- 
tween speed of data retrieval and ease 
of programming. 


Basic Techniques 

Fortunately, a large amount of 
literature is available that will allow 
you to select some elegantly simple 
data-management techniques without 
reinventing the wheel. The easiest 
way to use a floppy disk is ta store 
data in sequential files (see glossary, 
page 260, for definitions of italicized 
words) and use the disk as if it were а 
cassette tape. With a little modifica- 
tion, any program that works with 
cassettes will work faster by using a 
disk, but it will not take advantage of 
the disk's ability to access any portion 
of the file almost immediately. 

Random-access files are the next 
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Paul Swanson 
97 Jackson St 
Cambridge MA 02140 


step toward sophisticated data 
storage. Using this system, you can 
divide your data into records and 
read any of the records in any order; 
it's not necessary to read through half 
the file to get to one record in the 
middle. You can modify the file by 
reading just one record, changing its 
contents, then rewriting just that one 
record. You leave the rest of the file 
alone. 

After working with random-access 
files for awhile, you will notice some 
annoyances. Тһе one real problem is 
that records are stored by number. In 
order to find a record, you must 
know the right number. There are, 
however, ways around this: some 
techniques sort the file by arranging 
the records in order according to the 
data in each record. 

When all the records in the file are 
sorted, a searching technique, usually 
binary search, must still be used to 
find the desired record. Sorting takes 
an enormous amount of time, which 
is another drawback to the random- 
access method. 

Out of frustration, you may "in- 
vent" a way to store the name by 
which you want to find a record in an 
array in memory, along with the 
number of the record. Sorting this 
array in memory is much faster than 


sorting the entire file, and it gives you 
an ordered index to the file, but it still 
takes a long time. 


The Key to Managing Data 

Reading about data-management 
techniques may lead you to try other 
methods, such as direct hashing 
(which is a good method, but allows 
no way to put the file in alphabetical 
order—an obvious disadvantage if 
the data you are managing contains 
people's names), The end of your 
search, if you are persistent and selec- 
tive (see the list of recommended 
reading on page 262), may be the key- 
file system. This system normally re- 
quires an extra disk file (called the 
key file) to store the names by which 
you want to refer to the records (the 
names are called keys). The basic ad- 
vantage of the key file is that it is 
smaller than the record file and is, 
therefore, faster to search through. 

There аге two drawbacks to using a 
key file. The first is that it requires 
two files instead of just one. The first 
file stores the keys and the other file 
stores the records, The second draw- 
back is the same as the one involving 
a random-access file: there still must 
be some way to find the key in the 
key file. 


For 5 years, 

we've been 
introducing people 
to the biggest names 
in small computers. 


Five years may not seem like a long time. 
Except that's about as long as small, 
- personal computers have been around. 
T М For example, just this year IBM —1he 
ШУ 2. biggest name of all—introduced 
| their first, the IBM Personal 
Computer. And they intro- 
duced it at ComputerLand. 
Just as Xerox did with their 
series 820 Information Proc- 
essor SAM. This year also, 
Wang chose ComputerLand 
to be the first retail outlet 
for their word processors. 
ComputerLand, the world's 
largest independent chain of 
personal computer stores, intro- 
duced the first Apple II, the first Atari 
computer, and the first Commodore VIC-20. 
And many others. In fact, our first five years 
have been five years of firsts. And the only place to 
meet all the biggest names in small computers is 
where they were first introduced: ComputerLand. 


-ja 


f^ ^ м 


Computerland 


We know small computers. Let us introduce you. 


Over 200 stores worldwide. For locations call 800-227-1617 X118 (in California 800-772-3545; 
in Hawaii call 415-930-0777 collect). 


@ ComputerLand 1981 
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(1a) 


START 


LET UPPER LIMIT" 
THE NUMBER OF 


RECORDS IN THE 
FILE 


LET LOWER LIMIT *0 


LET RECORD WO.* 
THE AVERAGE OF 
UPPER LIMIT AND 
LOWER LIMIT 


GET ТНЕ RECORD 
NAME INOI CATED 
BY AECORD WO. 


[ is THE RECORD | 
| NAME » THÉ [-—-- 
| NAME DESIRED 

p == 


Г is THE RECORD | 

Есім 7 
AME DESIRED 

E xS ұқ. ae - 


LET VEPER LIMIT 1 
RECORD NO. 


z 
о 
| | 


LET LOWER LIMIT” 
нЕСОВО NO. 


(1b) 
RECORD INVENTORY SPOIL 
NUMBER NAME NUMBER QUANTITY DATE 
10 ZUCCHINI 10553 12009 9/21 
9 POMEGRANATES 09631 353 8/17 
8 PEACHES 08377 726 8/22 
7 OLIVES 40163 68 8/22 
6 MANGOES 80192 12 9/03 
5 LETTUCE 03926 497 9/12 
4 KUMQUATS 67167 521 9/21 
3 GRAPES 11131 331 68/27 
г ВАМАМА5 41791 192 9/17 
1 ARTICHOKES 10767 226 9/15 


Figure 1: Conducting a binary search through a sorted file. The flowchart for the binary 
search is given in figure la. In order for this searching technique to work, it must 
operate on a sorted file, as shown in figure 1b, Figure 1b is a sampie of the type of infor- 
mation needed for the produce inventory of a market. (Most files will not be this small.) 
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Many different methods offer solu- 
tions to the second drawback, finding 
the key. One method sorts the key 
file. Another technique loads the key 
file into a large string array in 
memory, then sorts the string array. 
But that has the same speed draw- 
backs as sorting the record file in the 
first place. Hashing methods are also 
used, and they too have a drawback: 
there is no way to get the keys back in 
alphabetical order. 

Another method involves saving a 
few of the keys in the file in 
alphabetical order, then using one of 
a variety of methods to load the file 
into memory in some semblance of 
alphabetical order. 

Key-file systems generally require 
an enormous amount of program- 
ming. I have one, which I use often, 
that takes four or five pages, depend- 
ing on the version, to list. For most 
applications on microcomputers, this 
much code is not necessary. 

The PDQ Key-File System does not 
require an extra file for the keys. It 
stores all of the keys, and information 
required for finding them, on disk, 
with the records in the record file, It is 
also shorter to program than other 
key-file systems. Listing the fun- 
damental routines requires less than 
two pages. The system is slower than 
a good separate key-file program, but 
it is fast enough for applications that 
require hundreds of records (as 
opposed to thousands of records), 


Basic Binary Search 

The PDQ method is loosely based 
on the same principles used in the 
binary search. (Binary searching re- 
quires a sorted file, but this file will 
not be sorted.) To understand how 
the PDQ system works, see the 
binary search example of a super- 
market produce inventory shown in 
figure 1. Locating a record in a sorted 
file using the binary search involves 
dividing ranges of records in half. 
Using the flowchart of the binary- 
search algorithm, let's try searching 
through a file of 10 records for the 
record named “peaches.” 

Set the upper limit to 11 (10 plus 1). 
Set the lower limit to zero. The 
variable record no. is the average of 
upper limit and lower limit (6 tor the 


o» X ч” Capacity: 5,5 MB Winchester Plus Two 
A x | Mini Floppies 
| if you know our Series 5000 table top 
computer line, you know that good things 
come in small packages. 
қ ж Now, with the introduction of the 5000 
| SX, big things come in small packages. 
One integrated package can cantain two 
ж. X double sided, double track density floppies 
ж x = x plus а 5.5 megabyte Winchester drive. 


Speed: Load 20K in Less Than a Second 


Not only does our high performance 
Winchester subsystem include error 
detection with automatic error conection, 
its extreme speed is comparable to that 
of large main frame hard disk systems. 

А 20K program loads in less than one 


The Table Top Compute 
Pes That Can't Be Topped. ^ ELI rri 


к We invite comparison with our com- 
» petitors' Winchester implementation then 
you will see how a truly engineered solution 

speeds up your application programs. 


j $ t К Extras: You'll Be Glad You Have Them 
* 


ЖА. 
QUE. X) 


The 5000 SX comes standard with lots of 
extras, starting with a fully terminated 6100 
i r mother board. Add to that 64K dynamic 
| RAM modules, with parity, of course, and 
/ receptacles for your CRT and Printer that 

| шт on with the main power switch. 

Plus, convenient up front power reset 
switch, Incoming power line filter and 
much more. 

Software: 

Operating Systems: CP/M, MP/M, 

TurboDOS 

Languages: BASIC, FORTRAN, COBOL 

Application Packages: FMS-80, 

WORDSTAR, Accounting Plus, al! 

tailored to operate on the 5000 SX. 


Quality: So Good, It's Warranted 2 Years 


There isn't room on this page to even 
scratch the surface of the IMS Inter- 
national story. 

However, our 2-year warranty is a dead 
giveaway that we produce rugged, top 
quality, professional equipment. We do 
things right the first time so they don't 
come back to us. 

The truth is, we have fewer retums 
within our Z-year warranty period than 
other manufacturers have within their 
90-day warranty periods. 

For full details and the location of your 
nearby [MS Intemational dealer, call us 
today at (714) 978-6966. Or write: 


INTERNATIONAL 

—— We Build Computers As If Your Basiness 
Depended On Them. 

me pe 
2800 Lockheed Way, Carson City, NY 89701 


Telex: 810-385-6051 


CP/M & MP/M,TM of Digital Research "Тиін 05, 

TM of Software 2000 “ҒМ5-80,ТМ of DIR Associates • 
WORDSTAR, TM of MICROPRO "ACCOUNTING PLUS, 
TM of SYSTEMS PLUS 
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first pass, if you round up). Load this 
record, “mangoes,” into memory. 
“Mangoes” is not greater than 
“peaches,” it is less; so we set the 
lower limit to 6 and loop back to 
recalculate record no., but with the 
limits 6 and 11. 

This is how the binary-search 
method divides the file in half. The 
number of records to search through 
has been narrowed down to about 
five, instead of the 10 we started 
with. The next loop will look at the 
record whose number is 9 (the 
average of the new limits). When this 


records name, “pomegranates,” is 
compared with “peaches,” the limits 
will become 6 and 9. This process of 
dividing the number of records to 
search continues until “peaches” is 
found, or until there are no more 
records to search (ie: upper limit is 
equal to lower limit plus one), which 
means that the record is not in the 
file. 


PDQ Key-File System 

As I have mentioned, the PDQ 
Key-File System uses a modified ver- 
sion of binary searching based on a 


THE WORLD IS YOURS 


Data communications can open up a whole new world to you and your computer. A world of the future, Now. 

А wortd tuli of information resources, time-sharing computer systems, and electronic "bulletin boards. All you 
naed for admission to this world ls your CP/M- based computer, a modem, and the proper software. Thal s where we 
come in. We have the proper sottware, CROSSTALK,” our smart terminat & file transfer program for CP/M, allows 
you lo call into thousands of dial-up computer sysiems around the world, and communicate with tham. REMOTE, 
our CP/M ramote console program, allows you to oparate your CP/M system irom a remote terminal, giving your 


CROSSTALK 


* Allows your computer and modem to communicate with other computers, including other CROSSTALK systems, 
public-access Боа board” systems, main frame computers, subscription "Information utilities” such as THE 


computer added flexibility and usefulness. 


SOURCE.” and much more. 


" Simpla. easy to use "plain English" command structure makes CROSSTALK easy lo learn, yet provides a powerful 
loot for exchanging files, capluring data. and controlling modem parameters 

* Concurrent printer and video allows you to print data while viewing it on the CRT 

* Fully error-checked file transters using 16 мі CAC protocol. Protocol transfers allow exchanging lites which are 


larger ihan ibe system's memory. 
* Built in “DIR” command. 


* Data capture allows saving received dala onto your disk 
* Auto-dial, radial. and aulo-answer (il supported by modem) 


Available lor the following modems: Hayes 80-103a 
Hayes Smartmodem" 


em Toe d 


Hayas Micromod 

PMMI Communications MM- 103 

Hayes Micromadem 11% fort the Appie ІІ” 

Any AS-232 modem, including 1200 baud modems 


REMOTE 
* Allows remols use ol your computer from a remote terminal location 
“Мау be саней as а subroutine from BASIC, PASCAL, or any other program to allow answenng under program control 


* Provides nulls if needed lor printing Ierminals. 

* Uses less than 1k ol memory space 

* Automatically selects proper baud rate. 

» Available for 5-100 modems (Hayes and PMM)} only 


For details, sea your Бете: retailer, or contact из direcliy. 
zen * Microstult, Inc. 
Box 33337 
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tree structure (see figure 2). Each 
record is stored with the key (the 
name) and two pointers that are used 
in searching: the greater than pointer 
and the less than pointer. 

Using the same produce-inventory 
example, the first record in the file is 
the first one entered, "lettuce." It is 
simply recorded with each of the two 
pointers set to zero, When the second 
record, "olives," is entered, it is 
necessary to compare its name to that 
of the first record ("olives" is greater 
than "lettuce"). The second record is 
placed in the next available storage 
space, and the greater than pointer in 
the first record will be set to two. In 
this way, record one is said to point 
to record two, to indicate that the 
name of record two is greater than the 
name of record one, Searching this 
tree is as simple as following the 
pointers (see the flowchart in figure 
2a). 

Unless the keys are entered in a 
random order, the tree will look lop- 
sided; there is no easy solution to 
this, but it is not much of a draw- 
back. The system will work most 
quickly when the tree is perfectly 
symmetrical. In that form, the system 
will step through exactly the same 
keys as it would if it were the sorted 
file of figure 1b, and the binary search 
were used. À very lopsided tree will 
still work, but it will be slower than a 
symmetrical one. When using the 
system, don't enter the records in 
alaphabetical order or the system will 
search the entire file sequentially. А 
random order is best. 


A Closer Look at the System 
The PDQ key-file system (see 
listing 1) uses an array to define such 
things as the record length, the key 
length, etc (see the REM statements 
on lines 40 through 110 and the 
DATA statement on line 160, which 
contains the values for the array in 
the indicated order). The logic of the 
key-file system is entirely within the 
subroutines starting at line 5000. The 
rest of the listing (lines 200 through 
2010) contains a sample application. 
The first subroutine gets the 
number of the next available record 
in the file, This is done using a 
counter that occupies record number 
Text continued on page 252 


Introducing 
a work processor so €asy even 


the chairman of the board 
can operate it. 


With Lanier's new 

EZ-1;" suddenly it's 
easy tO type reports, 
letters, MEMOS, lists, and 
rnore. And get them done 
accurately right away. Your 
Staff can start using the EZ-1 the 
day it arrives, because Lanier experts 
offer imrnediate on-the-job training. 


THE EZ-i. PROCESSES WORK, 
NOT JUST WORDS 


The EZ-1 is more than a conventional 


Ss work, while most other 
similarly priced equipment 
only allows you to process 

words. And when you consider 

how the Е2-1 can increase 

Office efficiency, you'll see how 

it virtually pays for itself. Even 

though your chaiman of the 
board may never use the EZ-1, 

'1 he'll certainly appreciate all 
| it can do. 


word processor. It’s a work processor Send us this coupon, or Сай 
that also files, keeps accurate records, today for a demonstration 
and helps you stay anead of all of how easy the EZ-1 


really is. (800) 241-1706, 
Except in Alaska or Hawaii. 
In Georgia, call collect 


your paperwork. It can grow with 
your business too, because Lanier 


will continually update it with 


new capabilities. р | (404) 321-1244. ei Larver Busnes Proauas Inc 
HARD woRK WAS © P ao me sares house 
NEVER THIS EASY 2 : 1700 Chantilly Dr. N.E., Atlanta, GA 30324 | 
Your secretary types on a TV- | | ShowmehoweasytheEZ-lis. 1 
like screen instead of on | ж | 
paper, so changes are made Rome 
before printing. That saves i ЖЗ: 
time and helps avoid typos. All your work is produced in 
letter-quality printing at less than 30 seconds per page. Жын ва | 
50-200 pages can be stored on a single memory disc. In I йт Айй l 
addition, the Е/-1 does more than one job at a time, which — cy | 
can free your secretary to work on other administrative tasks. : LANIER | 
EASY TO AFFORD ! We make your good people even better. | 

The new Е2-! gives you the ability to process all kinds of -— 22 а Ос! AI Bveasia ni 


Makers of the TypeMasret" No Prablem® Typewnter, No Problem Shared System" and EZ I™ ork Processo. 
Circle 221 on inquiry card. 


(2а) 


(ЕТ AECORD МО. =1 


GET THE RECORD 
NAME INDICATED 
BY RECORD NO. 


(Бер AN 
| IS THE RECORD | 
| NAME DESIRED — | — 
ENS ec iiie m al 


LET RECORD NO." 
LESS THAN POINTER 


E 
| IS THE RECORD | 
| NAME DESIRED | 

ауса sii 
LET RECORD NO. 


GREATER THAN 
POINTER 


(2b) 


OL 
/ е 


rd A 
С) а О jasiri 
\ 
С) 


[o 
KUMQUATS 
OL- 
E 
! S 
© - 
АВТ!СНОКЕ5 BANANAS 
- 


Figure 2: Traversing the PDQ tree. Figure 2а is the flowchart for a method of searching а tree. Note its simplicity when compared to 
the binary-search method of figure 1a; searching the tree requires fewer steps and calculations. A sample PDQ tree (of the same data 
used in figure 1b) is shown in figure 2b. 
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EPSON MX-80 ....ав.ве .SCALL 


BO cps/9x9 matrix/Lower case with 
true descenders/Bi-directional & 
Logic seeking/Adjustable tractor/ 
Expanded printing/Block graphics/ 
Forms control/Compressed printing/ 
Double-strike printing/Correspon- 
dence quality/Emphasized printing 
mode/Standard parallel interface 


EPSON MX-80 F/T ......SCALL 


Same features as the MX-80 plus Fric- 
tion Feed. Adjustable removable trac- 
tor is standard for ease of handling 
forms and single sheets. 


EPSON MX-100 F/T.....SCALL 


Same features as the MX-80 & МХ-80 
F/T but on 15% inch carriage for print- 
ing 132 columns with standard 10 cpi 
font or 232 columns in the com- 
pressed character font. The MX-100 is 
complete with Dot Hesolution 
Graphics 


EPSON INTERFACES & OPTIONS 


TRS 80 MODEL І ІП CABLE $ 30 
TRS-80 MODEL І Keyboard interlace о 95 
TRS BO MODEL It CABLE 6 30 
APPLE INTERFACE & CABLE $ 100 
IEEE 488 INTERFACE % 60 
SERIAL INTERFACE $ 70 


А 


ORES 


31245 La Baya Drive, Westlake Village, California 91362 


SERIAL INTERFACE (2K BUFFER) & 149 
SERIAL CABLE Male to Male $ 30 
DOT RESOLUTION GRAPHICS $ 90 
REPLACEMENT RIBBON © 1% 
REPLACEMENT PRINT HEAD (Оше! type) $ 40 
EPSON SERVICE MANUAL S 40 


We built a reputation on our 
prices and your satisfaction. 


We guarantee everything we sell lor 30 days. If anything 
is wrong. just return the item and we'll make il righl 
Апа, ol course, we li pay the shipping charges. 

We accept Visa and Master Card оп all orders. COD 
accepled up lo $300.00. We also accept schoo! pur- 
chase orders. 

Please add $2.00 for slandard UPS shipping and 
handling on orders under 50 pounds, delivered in the 
continental U.S. Call us for shipping charges on items 
thal weigh more Ihan 50 pounds. Foreign, РРО and APO 
orders please add 15% for shipping. California res- 
idenIs add 6% sales lax. 


Listing 1: The PDQ Key-File System for the Radio Shack TRS-80 Model IIl. This program both creates and searches the PDQ tree 
for files of moderate length. The program should be easily portable for any computer using a form of Microsoft BASIC. 


FP SWANSON = PDO KEY FILE SYSTEM 


---- SAMPLE INVENTORY PROGRAM USING KEY FILE SYSTEM ~--~ 


10 CLEAR 3000 
15 DIMCA (6) 
20 OPEN"R",1,"NEWFILE:O": "ЖЖЖ NEWFILE = NAME OF FILE ЖЖЖ 
50 FIELD, 255ASBS 
40 REM ЖЖЖЖЖЖЖЖЖ PARAMETER ARRAY Xdockooonok 
BO REM ЖЖЖЖ 4 RECORDS/BLOCK xxxxxoXooookok 
60 REM XXXXX RECORD LENGTH XxxXixXooobooocx 
70 REM XxXxxxx FIRST BYTE OF GR Xxxxooooeek 
GO REM ЖЖЖЖ FIRST BYTE OF LR ЖЖ 
90 REM ЖЖЖЖ KEY LENGTH OOOO OOK 
100 REMY Xk% # RECORDS IN FILE (МАХ) ЖЖЖ 
110 REPO OOO OGIO IO OOOO IO IGOR 
120 RESTORE 
150 FORI=1TO6 
140 КЕАРСА ‹1) 
150 МЕХТІ 
160 DATA 8,30,6,8,5,199 
199 КЕМЖЖЖЖ 200 SELECTOR ЖЖЖК 
200 CLS 
210 PRINT" ЖЖ INVENTORY PROGRAM жж" 
220 PRINT 
250 PRINT" 1. ADD А RECORD TO THE FILE" 
240 PRINT" 2. EDIT A RECORD ОМ FILE" 
250 PRINT" 3. PRINT FILE DUMP" 
260 FRINT 
270 INPUT" ENTER NUMBER OF YOUR SELECTIQN"sN 
280 IFN*27THENAOO 
290 ONNGOTOS90, 900, 1400 
зоо GÜTOZ70 
599 КЕМЖЖЖЖ 400 INITIALIZE FILES ЖЖЖЖ 
400 CLS 
410 PRINT'XXxxxdookoooOCOEXFILE INITIGLIZATIONXoxoeooooor 
420 FRINT 
420 PRINT"ENTER FASSWORD: " з 
44Q Рф="" 
445 СС=0 
50 O$-INEEYS$:IFGüS$-""THENASO 
460 IFQS=CHRS (13) THENSOO 
470 FRINT"X"g 
480 Р%=РФ%+2% 
490 BOTO450 
500 YIFP$z"SECRET'"THENS10:ELSE200 
510 Bi$-STRING$(255,732) 
520 FORI=17T025 
530 LSETESzBif 
540 РОТІ, І 
550 NEXTI 
“80 MIDS (B1$, 1,2) =МКІФ (О) 
570 LSETBS=B1% 
EBO РОТІ, 1 
S90 GOTOZOO 
599 REMKKKK 600 ADD A RECORD TO THE FILE ЖҰЖ 


OO à 64 AD н 


600 CLS 

610 PRINT" хж ADD A RECORD TD THE FILE xx" 
620 РКІМТ 

630 INPUT" ITEM NUMBER": 1% 

640 АФ=Т% 


Б Я 
650 GÜSLUR7OOO0 Listing 1 continued on page 246 
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COMPUTER 


DEVICES 


AVAILABLE NOW ... SYSTEM 2800 FROM SYSTEMS GROUP 


e [EEE 5-100 Bus Compatible Systems, Z80A 


Based 


S-100 PRODUCTS ` 


БІНЕ ТІПТ 
КІШ. " ини 


he 


QUALITY RAM FROM SYSTEMS GROUP 


“ Z.B0 4MHZ operation with no wait states 

* IEEE compatible timing - 200 NS 41165 

• Factory assembled, tested & burned іп 
DMB) 64K (Bank Select, shown).....$ 740.00 
DMB8400 БАК.........................“. e. 240.00 
DM4800 48К..............1......2........а.. $10.00 
DM3200 80 К............ 6...6 415.00 


CONFIGURE А COMPLETE $-100 SYSTEM 
WITH 2nd GENERATION" PRODUCTS 
FROM SYSTEMS GROUP. 


e СРС 2810 (shown) Z-80A processor hoard 
MHZ) with 4 serial & 2 parallel 
БӨК TN 55. .9469.00 
t СРС2413 . same 85 ; СРС?В10 but 2 serial 
parts only. eee e eee eere reos 4,00 
. FDC28301/8 - 8^ floppy disk controller 
baard, up to 4 single/double sided drives, 
single or double denxity................. $349.00 
е ІМО-2804 - 4 channel serial I/O...,... 329.00 
а CRA-100- Cromix" adaptor board.. $55.00 


CALL US FOR OUR MOST 
CURRENT PRICES! 


“2nd Сепегшіпп із а 1rademark of Measurement Systems 
and Controls, Inc. Cromix is a trademark of Cromemco, 
inc, CP/M and MP/M are trademarks of Digital 
Research. OASIS is a trademark of Phase One Systems. 


* Two 8-Inch Drives: Single or Double Sided, 
Double Density Floppy Disk Drives or 10MB 
Winchester Hard Disk Drive 


е 20MB Winchester and Tape Backup 
s 8-Slot Shielded and Terminated Motherboard 


з System Software Selection includes CP/M*, 
MP/M®* or OASIS** 


© Single-User or Multi-User Systems, 
Expandable to 6 Users 


ama, 


FEATURES 


® Table Тор or Rack Mountable 


* Two Switched AC Outlets on Rear Pane! 


ә One Year Warranty on Entire System 


2812 CP/M, 2 Single Sided Floppies.......53775.00 
2814 CP/M, 2 Double Sided Floppies..... 4425.00 
2819 CP/M, | 10 MB Winchester & 

| Double Sided Floppy....... 6675.00 = 
2824 MP/M, 2 Double Sided Floppies.... 9 


523500 == ШШЩ 


2829 MP/M, 1 10 MB Winchester & 


16K MEMORY 


EXPANSION кіт 924.00 


For Apple, TRS-80 keyboard, ЕхМу, and all 
other systems using 4116 dynamic rams or equi- 
valent. All IC's are prime Mitsubishi MI 4116-3, 
200 NSEC, burned-in and fully tested. 


wabash 


8" or 54" flexible diskettes certified 100% error 
free with manufacturer's 5-year limited warranty 
on all 8" media. Soft-sectored in boxes of 10. 
514" available in 10-sector. 


(Add $3.00 for plastic library сахех) 


8" single sided, single density............,...$27.50 
8" single sided, double density............... 25.50 
R” double sided, double denxity............. 45.50 


5'A" single sided, single densíty............. 27.50 
514" single sided, double density............ 29.50 


5'A"' single sided, double density, 
fÜneclOt с оен вино p bud ono nera 46355 20290 


Adds Viewpoint CRT.... 569.00 


PAPER TIGER 
PRINTERS 


IDS 460G 9x9 Dot Matrix Printer........... 890.00 
IDS 5606 Wide Carriage Printer............ 1099.00 


8" DISK DRIVES 


Shugart 801ВҢ................................. p 00 


NEC FD1160 (double sided)........ РТА 9.00 
Memorex МЕХ -101 8" Winchester style, а 
disk drive, 10 megabytes....... XE ENS $2,000.00 


TERMS: Minimum order $15.00. Minimum ship- 
ping and handling $3.00. Calif. residents add 6% 
sales tax. Cash, checks, Mastercard, Visa and pur- 
chase orders from qualified firms are accepted, 
(Please allow two weeks for personal checks to 
clear before shipment.) Product availability and 
pricing subject to change without notice. 
INTERNATIONAL ORDERS: А44 15% to pur- 
chase price for all orders. Minimum shipping 
charge іх $20,00. Orders with insufficient funds 
will Бе delayed. Excess funds will be returned 
with your order. All prices are U.S. anly. 


І Doubled Sided Floppy.... 


7500.00 


6502 PRODUCTS 


2) teca 
а дь? ^ 
* 2. e x 4 T 
Ёз A ; | 
2%, ТУРА 
e 
ah | e ФА 
X 
“4. d АР LERRA 
c: [M Ü NE ae 
hv LB 
* o 
үү» 
i DW. DE 
Ww 


BETA 32K BYTE EXPANDABLE RAM FOR 
8502 AND 6800 SYSTEMS 
LAM 65 KIM SYM РЕТ S44-BUS 
Plug compatible with the AIM-65/SYM expan- 
sion cannector by using a right angle cannec- 
tor (supplied). 

е Memory board edge connector plugs into the 
6800 544 bus. 

* Connects to PET using an adaptor cable. 

• Uses «БУ only, supplied from the host com- 
puter. 

* Full documentation, Assembled and tested 
boards are guaranteed for one ІШІ year. 
Purchase price ts fully refundable if board is 
returned undamaged within 14 days. 

Assembled with 32K RAM....,........ taea MIB. 

& Tested with 16K RAM.......... 

Bare board, manual & 6 hard- to-get parts. 99. 00 

PET interface kit. Connects the 32K HAM board 


1230 W.COLLINS AVE. 


ORANGE, CA 92668 
(714) 633-7280 


Listing 1 continued: 

660 IFE=OTHENPRINT"DUPLICATE ~ KEY ALREADY IN FILE": GOTOZ000 
670 INFUT"DESCRIFTION":DS$ 

680 INPUT"QUANTITY IN STOCK":@ 

690 INPUT"UNIT PRICE"sP 

700 INPUT“ARE ALL VALUES CORRECT (Y/N)"; Q$ 

710 IFQ$="N" THEN6OO 

720 IFQS<>"V¥"THEN7O0 

750 PRINT"XXxxxx SAVING RECORD IN THE FILE XXxxx" 

740 AS=STRINGS(CAC2) , 32) 

750 MID$(A$,1,5)-I$ 

760 MIDS (АФ, 10, 14) =DS+STRINGS (14, 32) 

770 MIDS (АФ, 24, 2) =МКІФ (Q) 

780 MIDS (AS, 26, 4) -MK8$ (Р) 

790 GOSUBE000 

800 GO0TOZ200 

899 КЕМЖЖЖЖ 900 EDIT A RECORD ON FILE ЖЖЖЖ 

900 CLS 
910 PRINT" 
920 PRINT 
950 INPUT"ENTER ITEM NUMBER OR ЕМО"; 1% 
940 IFIS="END" THENZOO 

950 A$-I$ 

960 GOSUB7000 

970 IFE=OTHEN1000 

980 PRINT"ITEM NOT IN FILE" 

990 GOTO930 

1000 I%=LEFTS$(A1%,5) 

1010 рФ=МІрФ (21%, 10,14) 

1020 О=СУІ (MID$(A1%, 24,2) ) 

1050 F=CVS (MID$(A1%, 26,4)) 


ЖЖ EDIT RECORDS ON FILE Xx" 


1040 CLS 

1050 РЕ1МТ"ЖХЖЖЖЖ EDITING ITEM NUMBER "1% 

1060 PRINT 

1070 PRINT"ENTER"s; TAB(15); "TO CHANGE": ТАВ (40) : "CURRENT VALUE" 

1080 PRINT" —1";TAB(15); "TO QUIT AND NOT POST CHANGES" 

1090 PRINT" 0%; TAB(15);"TO END AND SAVE CHANGES" 

1100 PRINT" . 1"s TAB(15); "DESCRIPTION"; ТАВ (40) 3 0% 

1110 PRINT" 2"; ТаАв(15) ; "QUANTITY"; TAR(40) $0 ` 

1120 PRINT" J Z";TABR(15)5; "UNIT PRICE"; TAB(40) s : PRINTUSING" НЕН 44 "5 P 
1150 PRINT 


1140 INFUT" ENTER NUMBER OF YOUR CHOICE FROM ABOVE LIST":N 
1150 ONN-*-2GOTO900,1160,1290,1210,1 330 


1155 50701140 

1160 A$-STRINGS$(CA(2),32) 

1170 MID$(4$,1,5) =I1$+STRINGS (5, 32) 

1180 MIDS (АФ, &, 2) =МКІФ (GR) 

1190 MIDS (АФ, 8, 2) =МКІФ (LR) 

1200 МІФ (AS, 10, 14) =D$+STRINGS (14, 32) 

1210 MID$ (AS, 24, 2) 2MKIS$(Q) 

1220 MIDS (AS, 26, 4) =MKSS (Р) 

1250 605085500 | 
1240 Б1%=В% ; 
1250 MID$(B1%,CA(2) X (АМ-1) +1,СА (2) ) 26$ 1 
1260 LSETBS=B1% | 
1270 РОТІ, BN 

i280 GOTO9O0 

1290 INPUT"NEW DESCRIPTION": 0% 

1500 GOTO1040 

1510 INPUT"NEW QUANTITY";O 

1520 GOTOi1040 

1550 INPUT"NEW UNIT PRICE":P 

1x40 GOTO1040 

1399 REMX*XX 1400 PRINT INVENTORY LISTING Xx*x*x 

1400 CLS 

1410 FRINT" ** INVENTORY LISTING Xxx" 

1420 PRINT 
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Listing 1 continued on page 248 


Assembly Language 
Program Series 


by Lance Leventhal and co-authors 


You needn't know anything about assem- 
bly language to use these books. Each one 
is a straightforward, self-teaching textbook 
that is both precise and easy to understand. 


ae 

68000............... 862-4, $16.99 2 
6809................ 835-7, $16.99 D 
6502................ 827-6, $16.99 0 
ZEE ИН РГЕ ‚. #21-7, $16.99 O 
28000.............. #36-5, $19.990 
6800................ 812-8, $15.990 
`8080А/8085......... #10-1, $15.99 0 


The 8086 Book 


by Russell Rector and George Alexy 
Part assembly language text and part hard- 
ware reference, this book covers all of the 


8086's most important features. 
829-2, $16.99 O 


en Interface 


Interfacing to S-100 (IEEE 696) 
Microcomputers 

by Sol Libes and Mark Garetz 

Describes the S-100 Bus with нее 
precision. Covers mechanical and elec- 
trical design, logical and electrical rela- 
tionships, bus interconnections, and much 
more. #37-3, $15.00 0 


eu 
Microprocessors for 
Measurement and Control 


бу О.М. Ausiander and P. Sagues 


Learn to design mechanical and process 

equipment using .microprocessor based 

"real-time" computer systems. This book 

allows readers (even those unfamiliar with 

machina or assembly language) to initiate 

projects. 857-8, $15.99 O 
Сігсіе 476 on Inquiry card. 


the Osborne Books You Want 


PET and the IEEE 488 Bus (GPIB) 


by E. Fisher an C.W. Jensen 

Provides chapters on all aspects of the 
General Purpose Interface Bus. Includes 
lines, signals, specifications, and much 
more. 431-4, $15.99 O 


Microelectronic 
References 


Osborne 4 & 8 Bit 
Microprocessor Handbook 

by Adam Osborne and Gerry Kane 

The one source for complete, objective 
and accurate information on 4 and 8 bit 
microprocessors. This book describes vir- 
tually every 4 and 8 bit microprocessor on 
the market today, and allows you to 
evaluate any device or combination of 
devices. #42-X, $19.95 D 


Osborne 16-Bit 
Microprocessor Handbook 
by Gerry Kane and Adam Osborne 


A total reference book on virtually every 16- 
Bit microprocessor, this book permits ob- 
jective evaluation and comparison of these 
new devices. #43-8, $19.95 0 


€ Osborne/McGraw-Hill 
630 Bancroft Way, Berkeley, CA 94710 


Lm Price: 


Name 
Address 
City/State/Zip 


An Introduction to 
Microcomputers: Volume 3 - 
Some Real Support Devices 

by Gerry Kane and Adam Osborne 

Available with or without 3-ring binder or 
updates. Each device is described in detail, 
including an analysis of the best uses for 
that device. Book - 118-7, $15.00 0 


Binder - 419-5, $6.99 0 
Six Updates - #98, $25.00 П 


Handbooks 


68000 Microprocessor Handbook 
by Gerry Kane 

This handbook offers more information 
about the 68000 than the manufacturer's 
data sheets. #41-1, $6.99 D 


CRT Controller Handbook 


by Gerry Kane 

Describes five devices in the same thor- 
ough detail you'll find in Volume 3. Con- 
tains 13 tables and 149 separate illustra- 
tions. 145-4, $6.99 O 


8089 І/О Processor Handbook 

by Адат Osborne 

А complete presentation of the 8089. The 
8289 Bus Arbiter is also described with the 
same carefui attention to design and ap- 
plication. #39-Х, $6.99 П 


Сай Toll Free: 800-227-2895 if) 
in California (415) 548-2805 еді 


Dept. в21 ЕГІН 


Plus: O .75/item 4th class О $1.50/item UPS О $2.50/item Air Mail O $10.00/item Overseas 
(California residents add applicable tax.) 


Total amount enclosed % 
Card& 


or charge my ГІ Visa ГІ Mastercharge 


Expiration Date 


Listing I continued: 
1430 INPUT"START АТ ITEM";SI% 


1440 
1450 
1452 
1454 
1440 
1470 
1475 
1480 
1490 
1500 
1510 
19520 
1530 
1540 
1550 
19560 
1570 
15795 


1580 
1590 
1600 
1510 
1820 
16350 
1540 
1650 
1660 
1670 
1880 
1499 
1700 


ІМРИТ"ЕМО АТ ІТЕМ":ЕІФ 
ІҒСІФ>ЕІФТНЕМ14350 
SIS=SI$+STRINGS (5, 32) 
EIS=E1$+STRINGS (5, 32) 


IFSI$>STRINGS (5, 32) ТНЕММІРФ (STS, 5, 1) =CHRS (ASC (МІр%(51%,5,1))--1) 


L9=S55:F9=0 

TV#=0 

А%-81% 

GOSURSB000 

IFE< >ОТНЕМ1690 

IFLEFT$ (/41%, 5) >LEFTS$(EI$, 5) THENI 690 
L9O=L9+1 

IFL9O<SSTHENI 590 

ІРҒР9< >OTHENFORI=LOTO6S:LPRINT" "zMEXTI 
ҒӘ-Р9-1 
LPRINT" 
LPRINT" " 


INVENTORY LISTING REPORT 


PAGE"; P9 


LEPRINT"ITEM NO. "s TAB(10) ; "DESCRIPTION": ТАБ (0) ; "QUANTITY": ТАВ (45) ; "UNIT PRI 
CE": TAB(50) ; "EXT. VALUE" 


( 9-4 
Q=CVI (М106(41%,24,2)) 
P=CVS (MIDS (A1$, 26, 4) ) 


LPRINTLEFTS (A1%$,5) 5 ТАВ (10) sMIDS (ALS, 10,14) ; ТАВ (50) 5 


LPRINTUSING #####":O::LPRINTTAB (45); 
LPRINTUSING ####. S12" 2 PS sLERINTTAB(SO) ; 
ЕУ#=0ЖР 

TV#=TVH+EVH 
LFRINTUSING "4, НЕ, НЕН. ВВ" EVE 

AS=A1$ 

50701490 

LPRINT" " 

LPRINT"TOTAL VALUE OF INVENTORY ="; 


1710 LPRINTUSING'#, ###, ЯНЕ. HH"; ТУН 

1720 GOTQ200 

2000 INPUT"PRESS ENTER WHEN FINISHED VIEWING"; ОФ 

2010 GOTO2O00 

4998 STOF 

4999 REMXXX** GET NEXT FREE RECORD — FR xxxx 

оосо GET1,1 

2010 FR-CVI(LEFT$(€ES$,2)0)-41: "—-- Record О, bytes 1 & 2 --- 
5020 В1%-Б%: ”——— contain the count of --- 
DOZO MIDS (В1Ф,1,2) =МКІФ (РК) : 7——— records used. FR іс --- 
2029 LSETB$-Bi*5$: "——— next available rec. # ——— 


2040 PUT1.1 

S090 RETURN 

2499 КЕМЖЖЖЖ 5500 GET RECORD ЖЕК — ALS xx*x*xx 
5500 BN-INT CRR/CA (12): "=> ЖМ 
2910 KN-RR-BNXCAt1)-*1: *—— БЫ 
2020 BN-BN-*i1 

55950 GET1, BN 

5540 ALS=MIDS (ЕФ, CA (2) ж (RN—-1)41,CA(Z) ) 
9550 GR=CVI (МІр%(41%,СА(5),2))3: *--- GR 
S570 LK-CVI(OMID$GG314$,CA(4),2)): ”--- LR 
9980 RETURN 

2999 КЕМЖЖЖЖ 6000 РОТ RECORD АФ INTO FILE ЖЖЖЖ 

6000 GOSUBZOOO: "——— Get next free record --- 
6010 IFFR?1THEN4100:; *——- The first record gets --- 
6015 A1LS=AS+STRINGS (СА (2), 52): *-—— special treatement. к= 


block no. ------ 
reference on block-- 


t W 


greater reference--- 
lesser reference -—— 


6020 AS=LEFTS (A1%,CA(2)): ---- Pack At... — 
6022 МІП%(АФ,СА(5),2)-МҚЕ1%(0) 
6024 MID$(€4$,CàA(4),2) =МКІФ (0) 
6030 RR=FR: ”——— Set record number (=1)——— 
6040 GOSUBSSOO: *——— Get record. — 


6050 Б1%-В%Ф 
6040 MID$(R1€$,.CACX02)*CEN—120-«*1.,.CÓ3(2)2)-—05* Listing 1 continued on page 250 
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JOB COSTING MENU ` 


1. TRANSACTION ENTRY/DATE 
2. JOB/TASK TABLE MAINTENANCE 


j SYSTEMS |І EX 

| MASTER MENU | 

| INVENTORY 7. CHART OF ACCTS. 
a Е. VENDOR MAINT. | 
CUST. MAINT 


ystems II €x a total business system. 


DATABASE MENU 
. FILE MAINTENANCE 


. JOB COST FILE MAINTENANCE З. RECEIVABLES 9. 
. JOB COST REPORTING | 4 PAYROLL 10б | 
‚ EMPLOYEE TABLE MAINTENANCE 3. LEDGER 11. SYS./BACK 
. RETURN TO MASTER MENU . JOURNAL 

SELECT (1-6)? 


13. OPTIONAL PROCSS'G. 
— SELECT [1-13]? 


ACCOUNTS PAYABLES MENU V ) 


1. FILE MAINTENANCE = INA 
2. PAYMENT SELECTION 
SE 3. PRINT CHECKS AND REGISTER 
4, MONTH END 
9. RETURN TO MASTER MENU 
SELECT [1-5]? 


HANGE DATE 
12. STOP PROCSS 6. 


| . REPORTS/REPORT MAINT. 
{б 3. UTILITIES 
UP Б 4. RETURN TO SYSTEM MENU 
| SELECT [1-4]? 


RECEIVABLES SYSTEM MENU 


FILE MAINTENANCE 
RECEIPT OF PAYMENTS 


| 


3. GENERATE BILLING 
. MONTH END 
. PAST DUE REPORT 


. APPLY MONTHLY INTEREST 
. RETURN TO MASTER MENU 


LEDGER SYSTEM MENU 


1. FILE MAINTENANCE 

2. BAL SHEET/INCOME STATEMENT 

3. YEAR END PROCESS 

4. RETURN TO MASTER MENU 
SELECT (1-4]? 


a 
fag" Tao 
"Sag. 22a D тесте 
LL АР а дууа rd 


SYSTEMS П EX — ЕХ for EXTENDED 
PERFORMANCE. Westware brings you the 
most completely integrated and simplest to 
use business software for your Apple 


Computer. The SYSTEMS II EX is complete 


with an integrated Database. Yes! The DBII 
Database can move your system's files into 
Database format for customized reports or 
labels. 


Although the SYSTEMS it EX is a fully 
integrated system, you may purchase 


E LAE LL le eee D 4 Se Se 


2455 S.W. 4th Ave. 
Suite 2 

Ontario, OR 97914 
(503) 881-1477 


SELECT [1-7]? 


INVENTORY SYSTEM MENU 
IME DATE 


m 


FILE MAINTENANCE 

. POINT OF SALES 

. REORDER REPORT 

. RETURN TO MASTER MENU 
SELECT (1-4)? 


individual modules and later add additional 
modules, such as Job Costing for 
contractors. The power of our system is in 
the KSAM Firmware card that plugs into the 
Apple. This card permits high speed 
searches and eliminates running sort 
routines to get your files in order. 


SYSTEMS II is available on 5%” drives, and 
also on the Corvus hard disk. A Corvus 
based system will give you the power and 
capacity that challenges larger computers. 


STATE 
PAYROLL MENU 
. MISC/TAX TABLE MAINT. 
. TRANSACTION FILE 
. MISC. PAY/DEQUCTION FILE 
. EMPLOYEE MASTER FILE 
i. CALCULATE/PRINT CHECKS 
. PRINT М25 
. RETURN TO MASTER MENU 
SELECT [1-7]? 


a 
tag, "tae Р 
т 
uL 
LL yy 24 Freg 
Рау ар ау ар ease 


COMING SOON — Cash flow analysis with 
graphics, Database 11 with graphics, and Bill 
of Materials for small manufacturers. 


CURRENT OPTIONS AVAILABLE — Job 
Costing, Cycle Invoicing, Order entry, and 
Layaway. 


All Checks, statements and invoices use 
NEBS forms. 


Dealer and OEM inquiries invited. 
Apple is a trademark of Apple Computers. 


О Yes, | would like to sample your software. Please 


| Yes, please send 
me your Systems 11 
Demo Package. 


Suite 2 
| Ontario, OR 97914 
| (503) 881-1477 


send me the Systems Il Demo Package. My check 


for $25 is enclosed. 
Name 

Title 

Company Name 
Address 


City State 


Zip 


Listing 1 continued: 


6070 
бова 
4090 
6100 
6102 
6104 
6110 
6120 
6120 
6140 
6142 
6144 
6146 
6148 
6150 
6152 
200 
6210 
6220 
6240 
6250 
6260 
6270 
6280 
62970) 
6300 
6310 
6320 
6340 
6350 
6360 
6370 
6380 
6400 
6420 
SATU 
5440 
6442 
6444 
6450 
6460 
6470 
64BO0 
6490 
6999 
7000 
7010 
7020 
7030 
7040 
7090 
7100 
7110 
7120 
7200 
7210 
7220 
7999 
вооо 
Boos 
B6010 
8020 
возо 
8040 
Baso 
BO60 


LSETB$-B1$: *-—— Insert new record, menm 
FUT1,1: °—-- & put it in the file. --- 
E-O: RETURN 

RR=1; "——— Start search with # 1.--- 
IFFR<=CA (6) ТНЕМ6110: *—-—— Check for end of file.--- 
E£-2: RETURN 

BGOSURBSSOO: "-——— Get record no. RR „== 
IFLEFTS (АФ, СА (95) ) <ІЕҒТФ%(А1%, СА (5) ) THENG200 


IFLEFTS (АФ, СА (5) ) 5LEFTS$ (01$, СА (5) ) THENE 300 


E-1:1 ’ ==- Equal - duplicate key --- 
GET1,1: =-=- Restore original value--- 
B1$-Ht*: »--- of record counter a 


MID$ (В1Ф,1,2) =МКІФ (FR-1) 

(СЕТ ЕФ-В1% 

FUT1,1 

RETURN 

ІНІ. К-ОТНЕМФ240: ®——— Branch if no more recs--- 
RR=LR: ? === RR» next to search ле 
60706110: *——— Continue searching. к 


МІ0%5(51%,СА(4),29-МКІФ(ЕК): ?--- Spot found - pack loc.--- 
E1$-Bf 

MID$(B1$,CAÀ(2»)*(RN-1)-1,CA(2))»)201$ 

LSETRS=B1% 

PUT1, BN: *-—— Save pointer record = 
GOTO6400 

IFGR=OTHENG240; >——- Branch if no more recs--- 
RR=GR: *——— RR= next to search — 
60702110: *"-—-— Continue searching. — 
МІП%(А1%,СА(СЗ),292-МКІЗФІРКК): ”--- Spot found - pack loc.--- 
B1*$-R$ 

MIDS (B1t,CAC2) Ж (КМ1) +1, СА (2) ) =й1Ф 

.БЕТЕФ-Н1% 

PUT1, ЕМ: = Save pointer record cuc 
RERZFER: "——— RR now=new record no. --- 
GOSUBSSOQ: "——— Load record space.e.  -—— 
AS=-AS+STRINGS(CA(4), 52): *-—— Init.& pack new record--~— 


A1$=LEFTS$ (AS, СА (2) ) 
МІЮФ(А1%, СА (3) , 2) =МКІФ (О) 
MIDS (A1$,CAC4) ,2)=MKI$ (0) 


Hit=8¢ 

MIDS (B1%,CA(2) *(RN-1)4+1,CAC(2) )=A1S 

( БЕТВФ-В1% 

PUT1,8N: "——- and save it on disk. --- 
=O; RETURN 

REMXX*XXx* 7000 GET RECORD АФ FROM FILE ЖЖЖЖ 

RR=1; *——— Start with first rec. --- 

GOSUERSSOO: Femme Get record from file --- 


IFLEFTS (АФ, СА(5))<СЕҒТ%(А1%, СА (5) ) THEN7100 
IFLEFT# (АФ, СА (5) ) >LEFTS (А1%, СА (5) ) THEN7200 


Е= 0: ”--- Equal - record found --- 
RETURN 

IFLR=OTHENE=1: RETURN: Femme Not found — 
RR=LR: ,--.. Cont. search at # LR --- 
GOTO7O10 

IFGREOTHENE-21: RETURN: *-—— Not found —— 
RRzGR: '*-——- Cont. search at # GR --- 
GOTO7010 

REMXXxx* 8000 GET NEXT GREATER KEY ЖЖЖЖ 
AS=AS+STRINGH(CA(2S), 57): .-.. Incr. last byte of kay --- 
MIDS (AS, CALS) , 1) 2CHR$ (ASC (MIDS (АФ, СА (5), 1)) +1) 

AZHSSTRINGS (СА (5), 255): ”——- Initialize indicator --- 
RR211 '=—- Begin search at no. 1 --- 
GO0SUBSSOO: Pome Get record % compare  --- 


IFLEFTS (АФ, СА (5) J LEFT$ (51$,CA (5) ) THENB10O 
IFLEFTS (АФ, СА (5) ) 2LEFT$ (AILS, СА (5) ) ТНЕМВ 200 
Е-е ——— Found direct ly. Listing 1 continued on page 252 
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DEALERS: Ву now you know that it takes..... 


SOFTWARE 


TO SELL 


COMPUTERS 


and International Micro Systems can provide you with the largest selection of quality business 
applications ever developed for the microcomputer industry. 


If you are just looking for a G.L., A/P, and Payroll, you can find them in a dozen ads in this 
magazine. But thers's a much bigger market for micros out there than that. Wherecan you find a 
fully interfaced Wholesale/Retail Distribution System? How about Manufacturing Inventory 
Control including Production Scheduling & Control. See that one anywhere else? Maybe your 
market is Medical/Dental and IMS has the full systems there too. You can't sell computers 
without software and IMS has the finest selection of software available for you. Each system has 
been developed by the IMS professional staff and we support what we sell. 


But thats not all. International Micro Systems has the strongest dealer marketing plan in the 
industry. With our ..... А 


$295 Dealer Demo System. 


we put all the software shown below in your office or store ready to demo to your prospects and 
we include the promotional material and our unique video sales presentation to help you move 
systems. Give us a call or drop us a card and let us show you what selling business systems 
should be all about. 


Сігсів 198 on Inquiry card. 


Financial Systems 
GL, A/P, A/R 
Рауго! 
Cash Receipts/Disb. 
Job Costing 
Mailing List Mgmt. 
Medical/Dental 
Office Scheduler 
Patient Billing & A/R 
insurance Forms 
Governmentai/Educational 
Student Record Keeping 
and Scheduling 
Fund Accounting 


нь 


[к ERNANIN 
ІСНО 
С) YSTEMS 


Wholesale Distribution System 
Purchasing & Receiving 
Inventory Control 
Invoicing & Receivables ---- 
Salesman Comm. Reporting 
Backorder Management 

Manutacturing Inventory Control 
Finished Goods Inventory Mgmt. 

Parts inventory Mgmt. pe 
Parts Purchasing & Meceiving 

Bill of Material 
Production Scheduling 


For details on our Demo Special, contact us at: 
6445 Metcalf, Shawnee Mission, KS 66202 
Phone: (913) 677-1137 


Listing 1 continued; 


8070 RETURN 

8100 ІРІ ЕҒТФ(А1Ф, СА (5) ) “LEFT? (32$, СА (5) ) THENA2$-701$ 

8110 IFLR*OTHENS81$50: =- Check for end of search—— 
Bgi20 61$-02$: . "-—— ALS holds next greater—-—— 
8150 IFLEFT$1(01$,1)-CHR$(2223) THENE=1:ELSEE=0 

8140 RETURN 

8150 RR=LR: *——— Continue at rec no. LR--- 
8160 GOTOGO3SO 

B200 ІРСОК>ОТНЕМВ250: *——— Check for end of search-- 
R210 GOTOS120: >... Borrow a few statements-— 
B250 RR=GR: *———- Continue at rec no. GR--- 
8260 GOTOBOSO 


Text continued from page 240: 


zero. This is the first record in the file, 
physically, and is numbered zero by 
the way the mathematics of the next 
subroutine work. This first subrou- 
tine simply loads the value, in- 
crements it, then resaves it, storing 
the value of the record in the variable 
FR (for "free record"). 

The second subroutine, starting at 
line 5500, finds a record by number 
and loads it into memory as the 
variable A1$. The record number is 
assumed to be in the variable RR. 
Since this subroutine set allows for 
more than one record per file block, a 


products represented. 


ТТГ 
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ATTENTION GOVERNMENT D P 
USERS AND PURCHASERS 


We represent many fine micro products and manufacturers 
on the U.S. Government's GSA Schedule, including 


Apple, Сғотетсо, Micropolis, NorthStar, 


Osborne and Seequa Computers 


Purchasing from the Schedule will save you the time 
consumed by the bid process. Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 


Ompui 


the dependable store 


257 West Street, Annapolis, MD 21401 — (301) 268-6505 

13A Allegheny Avenue, Towson, 

9330 Georgia Avenue, Silver Spring, MD 20910 — (301) 588-3748 
6671 Backlick Road, Springfield, VA 22150 — (703) 644-5500 

Plaza 38, 2442 Route 38, Cherry Hill, NJ 08002 — (609) 779-0023 

Callers outside metropolitan areas served by our stores 
Please call (301) 268-5801 
Career Opportunities Available * An Equal Opportunity Employer 


few formulas are required. Lines 5500 
through 5520 calculate the number of 
the block and the relative number (ie: 
number of the record on the block) of 
the record. Line 5540 extracts the cor- 
rect part of the buffer (B$) for the 
record. Lines 5560 and 5570 "decode" 
the two greater than and less than 
pointers so that the other subroutines 
don't have to deal with that job. 
These first two subroutines are 
there to simply help the other ones. 
Тһеу сап һе used in any random- 
access file (except for the unpacking 
of GR and LR), The rest of the 


MD 21204 — (301) 296-0520 


Circle 99 on inquiry card. 


subroutines handle the actual logic of 
the system. 

Line 6000 starts the subroutine that 
puts a new record into the file. If it is 
the very first record, it is simply 
saved as record number one and the 
two pointers are both set to zero. This 
happens in lines 6015 through 6090. 
The subroutine that gets the number 
of the next available record (line 
5000) is used in this subroutine. 

If it is not the first record, then a 
more complicated solution is re- 
quired; this begins at line 6100. First, 
the file must be searched for the 
alphabetical position of the new 
record. Start with record number one 
(see line 6100). Before the routine 
goes any further, it tests the record 
number to see if there is any more 
room in the file. If there isn't, then 
there is no reason to go any further, 
because the record cannot be added 
to the file. Note the use of the 


variable E. This is used as a form of 


error code. If, when the subroutine 
returns, E is 0, then everything went 
as planned. If E is returned as 2 it 
means that the file is full and the 
record is not saved. If E is 1, the key is 


already in the file and the new record 


is not saved, This will come up later 
in this subroutine. 
The search is somewhat like the 


binary search. The record is looked 
up in line 6110, which uses the 
subroutine at line 5500. Lines 6120 
and 6130 test to see which is greater. 
These branch to other parts of this 
subroutine. If these two tests "fall 
through," the record has a key equal 
to the one to be inserted. Lines 6140 
through 6152 take care of this situa- 
tion. First, E is set to 1 to indicate the 
error, Next, since the record number 


8 me. , 


Want a Better Printer @ Lower Cost? 
Compare DIP with the other best seller. 


DIP-84G XX-80 F/T 
Print Speed 100CPS 80CPS 
Head Life 100x105 50x 106 
Character Sizes 40,48,66,80,96,132 40,66,80,132 
RS232C STD $ 89.00 
e Dot Graphic STD $ 90.00 А 
Friction Feed STD $100.00 О 
4%” < Маїгіх 7x7/11x7 9x9 o ^ < 
о“ © | QN SN 
у < Paper Handling Rear&Bottom Rear ex с“ 
YO" ck Short Line Logic STD STD Qv дё 
KA Continuous Input STD None о Ù 
5 Buffer Size 10 Lines 1 Line Nx 
2K Buffer $ 30.00 ? 
Ribbon Life 5 Million 3 Million 
Price Basic $795.00 $645.00 
Friction STD $100.00 
RS232C STD $ 89.00 
Dot Graphic STD $ 95.00 
$795.00 $929.00 
In addition, we offer 
DIP-81 $499.00 Low Cost Friction Feed 
DIP-82 $695.00 11x7, High Performance, Friction Feed 
DIP-85 $895.00 X-on/X-off, 9600 Baud 


D \ Р, Inc. 745 Atlantic Avenue • Boston, МА 02111 • (617) 482-4214 
Circle 142 on Inquiry card. 
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Circle 458 ап inquiry card. 


“Forget Memory Loss Proble 


Р С: a 
Jui RI, 


YAMLOK FEATURES: GET STANDBY POWER 
t ¢/-I0% LINE VOLTAGE LIMITS 
* MAX. OWE CYCLE RESPONSE 


TIME 
i  BROWNOUT/SUBGE PROTECTION 
* BUILT ІН BATTERY CHARGER 
* NOISE INTERFERENCE 
PROTECT LON 


WITH | 


RAMLOK | 


UNIT PRICE $495.00 
Dealer inquiries invited 


LADCO 


“.. 
ДІК 
- “м 


The following issues аге available: 
1976: July 
1977: April thru December except October 
1978: February thru December except October and November 
1979: January thru December except March 
1980: January, March thru August 
1881: February to current issue except March 
Cover price for each issue through August 1977 is $1,75 
Domestic; $2.75 Canada and Mexico; $3.75 Foreign. 
September 1977 through October 1979 issues are $2.50 
Domestic; $3.50 Canada and Mexico; $4.50 Foreign. 
November 1979 to current is $3.00 Domestic; $4.00 Canada 
and Mexico; $5.00 Foreign. 
Send requests with payment to: 


Р!вазе allow 4 weeks for domestic delivery 
and 8 weeks for foreign delivery. 


* Paymants from foreign countries must be made 


in US funds payable at a US bank. Attn: Back Issues 
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LADCO DEVELOPMENT CO., INC. 
P. O. BOX 464, OLEAN, N. Y. 14760 
716-372-0168 
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EVI 


Back Issues for sale 


BYTE Magazine 


70 Main St, Peterborough NH 03458 


Банензезазеваетаваненовевововевевевовевоповвпегвевевесенекепевевевенетоневоненепенесесевеванензтецентеневонаненав 


will not be used, the value of the 
variable used to count the number of 
records used must be restored. It was 
incremented by the GOSUB 5000, so 
lines 6142 through 6150 decrement it, 
then 6152 returns to the main pro- 
gram. 

If the key to be inserted is less than 
the key in the record just loaded, line 
6120 branches to line 6200. If there 
are no records indicated by the 
variable LR (ie:, LR=0), then the 
spot to link up this new record is 
found and line 6200 branches to line 
6240. If LR does contain a record 
number, then RR, which is the record 
number to test, is set to this pointer 
(LR), and the routine returns to line 
6110 to continue the search. 

Line 6240 begins the section of pro- 
gram that inserts the record when it is 
less than the last one found in the 
search. The less than pointer is up- 
dated in lines 6240 through 6260 so 
that it will point to the new record. It 
is resaved in line 6270, then the 
routine branches to line 6400 to pack 
and save the new record. 

Between line 6290 and that routine 
in line 6400 is the routine that handles 
the situation where the record to be 
inserted is greater than the record be- 
ing tested in the search. Line 6130 
tests this and branches to line 6300 if 
the condition is true. This is almost 
the same as the routine just described 
that starts at line 6200. The difference 
is that GR is the pointer used instead 
of LR. 

Line 6400 packs and saves the new 
record. By the time the routine gets to 
this line, the record that points to it 
has been updated. This part of the 
program just sets up the record and 
saves it on disk. E is set to 0 just 
before the RETURN statement to in- 
dicate that all went well. 

The other two subroutines are 
variations of the search described for 
the subroutine that puts a new record 
into the file. The subroutine starting 
at line 7000, which gets a record from 
the file given the key, is the search 
with the values of the error code (the 
variable E) set to 0 if the record is 
found and to 1 if it is not in the file. 

The last subroutine allows the 
reports to be in alphabetical order. It 
will take a key and find the next one 
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TRANSWAVES Tiny 


BASIC 


MICROCOMPUTER K-8073 


The mule £5 pi: p l'ecaptures Simplicity 


STD (MOD) BUS 4.5 x 6.5 in. 
5 Volt Only—Cassette 

Tape In/Out—2 Sense— 

3 Flags—Interrupts 


ІК Byte Local RAM 
[Expandable to 33K] 


ART/RC Master, For Single 
Wire Data 1/0 Of 128 Slave Units 


Real Time Clock 
W/Ext. Battery Backup 
Yr, Mo, Wk, Day, Hour, Sec. 


RS-232 For CRT 
110—4800 Baud 


05.82 | 
Development Station 


$225 


| D-80200. 
20 CHN A/D /Ж 


$262 « 


MZ 22222 


TODAY'S NEEDS 

How many times have you thought about 
designing or purchasing the ultimate 
intelligent control system but were dis- 
couraged by the R&D time or price? 
Transwave took the initiative of design- 
ing one for you. Combining versatility 
with low cost, the K-8073 Tiny BASIC 
Microcomputer has already taken the 
lead in the process control market. Pro- 
gramming is reduced to mere hours 
because of the on-chip Tiny BASIC 
Microinterpreter. I/O is extended to 
previously unheard of limits because 
of the on-board ART/RC (Asynchro- 
nous Receiver Transmitter/Remote 
Controller). 

This processor-like chip provides 
bi-directional serial communication be- 
tween the K-8073 and its remotel 
located peripheral I/O devices. In addi- 
tion, the K-8073 can operate in a stand- 
alone, satellite, or host mode. When 
interfaced thru RS-232, you can utilize 
your host computer, large or small, for 
polling, editing and mass data storage. 


DO-8028 
8 CHN TRIAC 
Controller 


$296 м 


Microcomputer 


$388 


SINGLE UNIT 


INPUT 

The DI-8020 is a 20 channel A/D input 
module designed to collect data from 
remote sensors monitoring temperature, 
humidity, light, pressure, etc. Each A/D 
module is capable of monitoring 16 
analog and 4 digital sign nals. Remark- 
ably versatile, the DI-8020 is adaptable 
to any environment. 

In addition to an extensive input 
range, this A/D module eliminates the 
usual installation hassles because of the 
unique ART/RC communications route. 
A single twisted pair or coaxial wire 
serves as the bi-directional DPW (Data 
Pathway) between the DI-8020 and the 
K-8073 Tiny BASIC Microcomputer. 


DECISION 

After receiving data, the K-8073 exe- 
cutes from your EPROM based Tiny 
BASIC program. 

OUTPUT 

Sampating the cycle of I-*D-*O is the 


an 8 channel TRIAC Control 
Module. This board features 8 optically 


ONDD) 


INS8073 Microinterpreter 
Tiny BASIC Processor 


Autostart EPROM 
2K Byte 


Utilities Firmware, For 


EPROM—2K Byte 
[Expandable to 24K] 


EPROM Programmer, 2K 
Byte Prm. Decoded—Req. 
Ext. 25V Only 


PPI, Programmable 1/0, 
24 Lines 


PPI Interface Ribbon 
Connector 


n 
M. Ky 


2 OUTPUT 


isolated TRIACS with a maximum rat- 
ing of up to 300 Watts AC control per 
channel. Receiving commands from the 
K-8073 via the full duplex DPW, you 
can daisy chain as many as 128 of these 
“slave” stations. 


STAND ALONE SIMPLICITY 
Whether you free your mainframe, free 
your mini or start from scratch, you can 
let closed loop control be the minimum 
configuration it should be. These cards 
are exactly the fundamental pieces 
needed for today's control applications. 
To order your K-8073 or for further in- 
formation on the Vanderbilt Series 8000 
Product Line, write or call: 

TRANS WAVE CORPORATION, Cedar 
Valley Building, Vanderbilt, PA 15486 
Phone: (412) 628-6370. 


TPAR AB шаар wis дшш HS 
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COMPUTER DIVISION ОҒ UTSC 


Software Dev., EPROM 2K 
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MICRO PRICE for MINI POWER 
MICRO-MINI™ matches Series | by ІВМ 
DELIVERING CURRENT ORDERS 
You cannot buy а more powertul micro; 
е Power: 1 {0 32 independent users 
* Memory: directly addresses to 16 Meg! 
е Mapping: efficient memory management 
е Disk: 2M to more than 250M 
э Speed: throughput 10 times 280 
* Files: simultanaous access 
* Communication: inter-user via terminals 
е Security: all files password protected 
e Options: expandable in the fietd 
* Bus: Intel Multibus™ compatible 


ә Languages: Pascal, BASIC. COBOL, FORTRAN 


$7053 


| System 3 


This 16-bit Multibus™ computer system 

includes: 

» 28001 CPU and 256К RAM 

е B serial I/O ports 

е 15-slol backplane 

a Dual lloppy disk drives 

* Mulliuser Operating System 
Field upgrade to 16MB RAM, 

268MB of hard disk, 32 users. 

Pascal, BASIC, C, COBOL and 

FORTRAN languages. 


Call for further system specifications. 


AMPEX Dialogue 80" 


Dialogue 80'* fully-featured video terminal: 
* Full ASCII with numeric and edit keypads 
Elegant case with detachable keyboard 
Display 24 lines with 25th status line 
20 user programmable function keys 
' e pages display memory (4 optional) 

11 graphics and 21 control codes 

10 modes including block, protect, program 
* Transparent mode displays control codes 
Dialogue 80" .. x- 


Dialogue 80" with phone coupler.... ...1094 


Applications: word processing, data entry, interac- 
live programming, data base inquiry/response/ 
update, transaction processing, whether on-site 
or ramole. For our system or for yours, this inter- 
active terminal is the perfect match, 


Prices: Prepaid or Purchase Order Net 10. 
Prices subject to change without notice, 
Warranty: 120 day minimum on all systems. 
Interfacing cables free with ali systems, 
10% down fixes price, guarantees priority. 
MasterCard and VISA cards accepted. 


(312) 684-3183 
xX сом PUTEX 
MICROCOMPUTER SYSTEM 


5710 Drexel, Chicago, IL 60637 
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in the file that is greater. How it 
works is fairly simple. It first in- 
crements the value of the last byte in 
the key, which makes it the next 
possible key higher than the one 
given. It then searches the file in the 
same manner as the other two sub- 
routines. 

If the key is found, there is no 
problem. The key found is the next 
higher key in the file. The interesting 
part is the condition where the key is 
not found. The key found may not be 
the next greater key (the “key found” 
meaning the last one tested in the 
search). A2$ is used to locate the next 
greater key. It is initially set to the 
highest possible value for a string 
(ASCII code 255). When, in the pro- 
cess of searching, the key loaded is 
greater than the key being searched 
(which causes line 8040 to branch to 
line 8120), the key loaded may be the 
correct one. It is greater than the one 
being searched. If it is also less than 
А2%, then line 8100 sets A2$ equal to 
it. 

The rest of the searching is the 
same except for the end of the search, 
which is handled by lines 8120 
through 8140. А1$ is the string that is 
to contain the next greater record, so 
it is set to A2$. Line 8130 checks to 
see if a greater key was found. If there 
are no greater keys in the file, then 
the first byte of А1$ will be 
CHR$(255). If it is not, then the next 
greater key was found. Line 8130 sets 
E equal to 1 if there are no greater 
records in file and to O if the next 
greater record is found and returned 
in A18. 


Deleting Keys 

This is the simplest key-file system 
1 know. Like the bubble sort, it is 
slower than other methods, but is so 
much simpler to program that it is 
hard to pass it up in favor of other 
methods. One drawback, however, is 
not easy to ignore: there is no way to 
delete a key. This is due to the 
pointers. Unless the key was at the 
end of one of the branches (ie:, both 
pointers were zero), deleting it would 
involve changing the pointers of 
many records. This would be a com- 
plicated routine. 

А simple solution is to insert a code 


in the record of a deleted key, leaving 
the pointers and key intact so that the 
key will not interfere with future 
searches. When the file is getting full 
and there are a lot of deleted records 
in it, a program can be set up to read 
this file as a simple random-access file 
and insert the records that do not 
have the delete code into a new file 
using the subroutines, This will form 
a new file with no deleted records in 
it. 


Accessing the Key File 

The program used to access these 
files will show how to use the sub- 
routines, It begins at line 200 with a 
selector. The selector lists three selec- 
tions and requests the operator's 
chuice by number. А “hidden” selec- 
tion is used to allow initialization of 
the file. This must be used before the 
first record is entered and can be used 
at any time to wipe out all of the 
records in the file and start out fresh. 

The rest of the program is divided 
by line number into functions cor- 
responding to the selections. The first 
routine, starting at line 400, is the 
"hidden" selection (number 27). Lines 
430 through 500 request and interpret 
a password so that some protection in 
addition to the hidden selection is 
provided to prevent someone from 
wiping out your data. Lines 510 
through 590 save blocks full of spaces 
in each block that can be used accord- 
ing to the parameter array. The рго- 
gram then saves a O in the first two 
bytes of record number 0 so that the 
subroutine at line 5000 can use it as 
the record counter. 

The function starting at line 600 
allows the addition of a new record 
into the file, In this example, the key 
is the item number and that is re- 
quested first. Next, the function uses 
the subroutine starting at line 7000, 
which gets the record given the key. If 
this subroutine finds the key and 
returns E equal to 0, then the key is 
already in the file. This causes the 
error message to be displayed. If it is 
not found (E21), then the function 
proceeds to request the information 
you want the record to contain. 
When this has been entered, lines 730 
through 790 pack it all into the string 
A$ and call the subroutine starting at 
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line 6000 to insert this new record in- 
to the file, Note that there is no check 


DATA FILE LAYOUT 


FILE NEWFILE — Inventory file to test subroutines for the error code E if E is equal to 1, 
FILE TYPE Key ACCESS BY item Number which indicates that this is a duplicate 
VARIABLE START LENGTH PACK pEscmiPTioN| key, because that was already 
IS 1 Integer Item no. (key) checked by the subroutine called in 
GR 6 Integer Greater pointer| line 650. There is a need to check for 
LR 8 Integer Lesser pointer | the end-of-file condition where E is 
E ы үне ae equal to 2. This could be added to the 
Р 26 Single precision Unit Price function at this point. 


Total Pas ЫЙ ada First byte of LR = 8 The fields in the file are shown in 
otal Rec. Length = rst byte о - s © 

# Rec./block = 255/30 = 8 Key Length = 5 table 1, which is a data-file layout 
First byte of GR = 6 # Rec. in file = 199 form. This table shows the variables 
that the values will be stored in when 


the record is in the memory and 
Table 1: A data-file layout form. It shows the variables that the values will be stored| where each field is packed in the 
in when the record is in the memory and where each field is packed in the memory. record. The information on this sheet 


is used to determine much of the in- 
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For the last couple of years we һауе 
been quietly delivering thousands of 
Tandon mini floppy disc drives into 
British computer manufacturers. 
Unfortunately, from the front they look 
very like someone elses but as soon , - 


as you boot your system little we > 
things like the 3mS step Я GOCE 2 
speed not to mention P XS 4 
capacities up to 1 M/byte Cu «© ус t 
start togivethegameaway. `© <> > 


Ourrangerunsfromthe 100 Jz A 


K/byte TM100-1 through to the 
1M/byte TM100-4 which is 
presently manufactured at the 
rate of over 20,000 units a month. 


E'RE LETTING YOU 
INON A BIG SECRET 


Many floppy disc manufacturers 4 


tell you that they make their own 


read/write heads.but what they really 
mean is раѓа lot of the time they buy 


4 pre- ground core sets and coils 
and then glue all the bits 
together. Tandon grind their 
own cores, wind their own 
coils and more importantly 
control the quality 
themselves. This means that 
when the pieces go together 
they perform the way they 
are supposed to. Tandon 
build heads with electrical 
and mechanical specifications 
that the competition cannot 
even approach. When you start 
to pack 1M/byte onto the drive 
you will see what we mean. 
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На"-віге 8” Floppy 

Our revolutionary new THINLINE can pack 
a fantastic 2 Mbytes into the space 
normally occupled by a single 
conventional 8" floppy disc drive. The 
THINLINE uses only DC powerand has а 
step speed of ONLY 3mS. The read/write 
head [s guaranteed for 15,000 media 
contact hours and the double sided drive 
uses the patented Tandon head design to 
work reliably without damaging the media. 
The TM848-1 single sided and the TM848-2 
double sided drives аге aiso available in 
packaged form complete with power 
supplies as are our mints. 


ТМ800 Series Winchesters..... 9.57 
Mibytos in à mini floppy size package 
Our new mini Winchesters pack up to 9.57 
M/bytes into a desk top size disc package 
and come complete with controllers and 
interfaces, where needed, to work directly 
with CP/M 2.2 on most of the popular 
micros. 6.38 Mibyte systems start from as 
low as £1425.00. ТМ600 Winchesters pack 


HAL Computers Limited 


57 Woodham Lane New Haw 


enough data to run serious business or 
technical applications software on small 
systems. 

Our 650 Winchester controller 15 the 
definitive OEM product...simple to 
interface and bullt completely from TTL 
components. It supports two discs with 
ease and while others are struggling with 
less stable analog data separators and 
speed eating error correction circults,we 
useahlgh performance digltal design 
which literally locks into the data stream 
and stays there. CP/M BIOS with extensive 
development aids on either 5 'A4 " or 8" 
floppies combined with our own support 
team makes integration simple. 


Service and Support 

We at HAL know that when an ОЕМ 
customer buys a product һе is sticking his 
neck out and putting his trust In the 
suppiler. We supply promptly and if 

you have any technical problems we will 
help you to sort them out, Callus any time 
knowing that you will get WY, is 


Circle 460 on inquiry card. 


MAKE MORE OF WHAT THEY MAKE. 


second to none. We hold emergency 
spares, we сап fix drives in a top priority 24 
hours when really needed and we have а 
large investment in in-house auto drive 
testing equipment which allows us to run 
up to 73 different diagnostics on your 
drives. To our knowledge there is no other 
supplier in Europe that does this. Our auto 
testers, by the way, are the same ones that 
Tandon use on the end of their production 
line. If you need less expensive test 
equipment, ask us about aur OASIS 820 
portable tester which we manufacture 
ourselves to fix not only disc drives buta 
lot of other peripherals as well. 

We also run regular training courses for 
service and production engineers. 

If you want to use the most up to date smali 
disc drives made by theundisputed market 
leader and you would like to deal with а 
supplier who understands your needs and 
works to get your product into the field and 
then helps you keep it there, give us a call. 
HAL Computers....making smali discs 
work for you. 


2,2, 


Circle 190 оп inquiry card. 


THE MOST 


POWERFUL 


SMALL 
BUSINESS 


COMPUTER 


IN THE 
WORLD 


The IBC ENSIGN business computer was 
designed from the ground up to run MP/M, multi- 
user OASIS, MVT-FAMOS, and other multi-user 
2-80 operating systems faster than any other 
computer in the world. 

Consider these features: 

• Up to 16 users 

a Up to 768K byte memory 

e Up to 150M bytes /disk drive 
« 17M byte tape cartridge 

* 46M byte 9 track tape 

e 6 MHz 7-808 CPU 

Bu! il takes more than а lot of 1/0 ports, 
memory, and disk storage to make a super multi- 
user computer. Tha ENSIGN has what it takes. 

MULTIPE MICROPROCESSORS: The ENSIGN has 
two separate 2-80's and 32K byte memory buffer 
to handle all 1/0 between CRT's and printers at 
baud rates up to 19,200 baud. 

А third 7-80 handles all disk and tape 1/0. 
Commands from the main CPU are totally 
supervised by the disk slave 2-80. 

And the main CPU is the new 6 MHz Z-B0B 
running at full speed with 120 nsec memory. 

PERIPHERALS: The ENSIGN supports the tape 
and winchester disk family from Kennedy Co. 
These drives, tape cartridges, and 9 track tape 
drives are the premier of the industry. Yet prices 
are low on the ENSIGN. 

SOFTWARE: If you are running MP/M, OASIS, or 
MVT-FAMOS you will run better on an ENSIGN. 
And if you're not already tied to one of these 
systems you may want to try IBC-SUPERDOS. 
SUPERDDS is very powerful and very very fast. 
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' For dealership information contact: 
y integrated 
| Business 
Computers 


22010 S. Wilmington Avenue, Suite 306 
Carson, СА 90745 » Call (213) 518-4245 
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Glossary 

Array: A list or table for holding data in such a way that each 
datum may be accessed by one or two index numbers. 

Binary search: A method of searching an ordered list for a test value by 
comparing the test value with the value located at the middle of the list. 
This procedure effectively divides the list into two sections, and the 
search proceeds in the section having the value being tested for by, again, 
comparing the test value with the value located at the middle of the sec- 


tion. 


Character: А number or symbol that represents some amount (usually 8 


bits) of information, 


Fields: A region of data within a record that refers to the same general 
properties as corresponding regions ín other records. 
Hashing: А method of searching a list by using a portion of the test value as 


an index. 


Key: The field of a record that may be compared with a test value. 
Pointer: А variable or memory location whose value is the address of a 


memory location. 


Random-access file: A disk file whose records тау be read in any order. | 

Records: Divisions of data in a file such that each of the divisions contains 
the same type of information at corresponding positions. 

Search: To examine a file to locate certain information. 

Sequential File: A disk file whose records may be read only in sequential 


order. 


Sort: To put the records of a file in order according to the data they contain. 
Test value: The information that a file is being searched for. 


formation required in the parameter 
array. 

The next function, which starts at 
line 900, allows you to change data in 
records that have already been saved 
in the file. Lines 900 through 1030 get 
the item number to edit, load, and 
unpack the record, and perform some 
checking concerning the key entered. 
The checking consists of two parts. 
The first allows an "escape" from the 
function. If the key entered is "END," 
the function branches back to the 
selector, The second check is if the 
record is in the file. If it is not, the 
message at line 980 is displayed, The 
checking is on the error code E after 
the GOSUB 7000. 

The rest of this function could take 
many different forms. The one I used 
here allows the operator to select, by 
number, 1, 2, or 3 for the field to edit, 
O to end editing and resave the 
record, or —1 to end the edit of this 
item and not post any changes. À —1 
simply causes a branch back to the 
beginning of the function. The 0 is 
handled in lines 1160 through 1280. 
Lines 1160 through 1220 repack the 
fields into the string А%. In order to 


resave the record, this function first 
reloads it (the "old" version before 
the changes were made), then re- 
places the area in the buffer with the 
new version of the record. 

The last function, the printout, 
uses the "get next higher key" 
subroutine. This function begins at 
line 1400. Lines 1430 and 1440 request 
the starting and ending keys for the 
listing. After these are checked (to 
make sure the starting key is not 
greater than the ending key), line 
1460 decrements the first key. The 
listing will be in alphabetical order by 
continually calling the subroutine 
starting at line 8000, which gets the 
next higher key. By decrementing the 
first key, the first key that will be 
printed could be the key entered, if it 
is in the file. If this decrementing were 
not done, and the starting key were a 
key in the file, the function would 
start with the next greater key rather 
than the one entered. 

The part of this function that con- 
trols which key is to be printed is in 
lines 1490 and 1500: 1490 gets the 
next greater key and line 1500 checks 
for the end-of-file condition, Added 
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| |Yes. 


| want to turn my microcomputer into a 
powerful information and communications 
system. Send me your free Information Kit. 


| INO. 


Thanks anyway, l'm already on-line 


with THE SOURCE:" 


If you are not one of the more than 11,000 
microcomputer, data terminal or communi- 
cating word processor owners who already 
subscribe to The Source, send in this coupon 
or call us toll-free. We 
will send you our free 


scribes the over 1200 | 
programs and services 
now available fromThe | 
Source. You'll see how 
easy it is to turn your 
microcomputer into a 
powerful information 
and communications 
system. 

With TheSource, you 
get hundreds of useful 
services for the home 
or for helping you run Ё 
your business more profitably. You can get 
current stock prices, make airline reserva- 
tions, find a good restaurant, barter goods 
and services, get up-to-the-minute sports 
and news from UPI. You can communicate 
instantly through electronic mail with branch 
offices and field representatives subscribing 
to The Source; you can create your own bus- 
iness programs, on either a simple or sophis- 
ticated level. 

In addition to all this, you also have access 
to hundreds of easy-to-use data bases, elec- 
tronic games, informative and educational 


L The Source is а servicemark of Source Telecomputing Corporation, a subsidiary of The Reader's Digest Association, Inc. 


Сітсіз 387 on Inquiry card. 


For free Information Kit 
Information Kit that ае-! Call toll free 1-800-323-1718. 


Ask for operator 91. іп Illinois, 1-800-942-8881 


16-page color brochure. 
Complete listing of 1200 programs. 
You have nothing to lose and a world of infor- 


mation to gain. 


Mail to: Source Telecomputing Corporation, Dept. (HG-5) 
1616 Anderson Road, McLean,Virginia 22102. 


programs (including lessons in geometry and 


spelling, foreign language drills and math 


reviews), and a unique shop-at-home service 
that lets you buy over 30,000 brand name 
items at discount prices. 

You can do all of this 
easily and inexpensive- 
ly with a local phone 
call in more than 350 
cities across the coun- 
try, and at a one-time 
subscription fee of only 
71 $100.00 and usage costs 
as low as $4.25/hour. 

If you'd like to get the 
most out of your per- 
sonal computer or data 
terminal, call our toll- 
free number or send 
for your free kit today. 
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AMERICA'S INFORMATION UTILITY 
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DISCOUNT 
HARDWARE 


IEEE 696/S-100 Standard Boards 


$50,000 inventory — we probably have your 
board in stock!!! 


(отриРго).. 002% 


STATE OF THE АЯТ CPU BOARDS 


DUAL CPU 8/16 ЫР .............. $349 
"en Em $189 
FAST RELIABLE STATIC MEMORY 
Сары $395 64K..... $ 695 
ABK. ....... $549 128К..... $1,495 
SYSTEM AUGMENTATION 
1/0-1ог1/0-1!................ $199 
DISK-1 DMA Disk боп. ...,,.,... 5399 
SUPPORT-1 Multifunction......... 5299 


Accolades — 


"I appreciate the way you do business 
and уои can count оп me to be an ad- 
vocate of your company...’ 


Dr. Graham Palmer, 
Professor Biochemistry — RICE University 


DISCOUNT HARDWARE 


Division of System Interface Consultants, Inc. 
17440 Revello Drive 

Pacific Palisades, CA 90272 

Enclosed is § EE 

Please express the following assembled, 
tested, and warranted IEEE 696/S-100 
boards: 


Мате 
Address 


Phone { ) 


Add 525 to each order for express shipping, handling 
and insurance. California residents add 6% tax. Allow 
2 weeks for personal checks. Prices subject to change 
mm > ea eR | 


Follow the lead of the developers of dBASE-II, 

buy your Dual CPU, Disk-1, Support-1, 64K 

ТЕПП); апа CP/M-86 from DISCOUNT HARD- 
ARE 

Special Offer DUAL CPU Package $1,974.00 


7-80, Disk-1, 1/0-1, 64K memory, and CP/M-80 
Special Offer 2-80 Package $1,595.00 


10 slot mainframe with 2 Qume Double 
Density — DOUBLE SIDED disk drives, and 
power supply $1,795.00 


System Interface Consultants, Inc. 
(213) 454-2100 Established 1969 
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Recommended Reading 


In 1973, Donald E Knuth of Stanford University produced what must be the 
definitive work on computer-programming techniques: The Art of Computer Pro- 
gramming (Addison-Wesley). It is a set of three volumes covering nearly every 
useful software trick, and it rates many varied competing techniques to show what 


works best under given circumstances. 


Because the computer's main purpose is to keep, sort, and search lists of data (just 
as the wheel's reason for being is to roll), a large portion of Knuth's work is dedicated 
to the storage, arrangement, and selection of data. I especially recommend: 


Volume 1, Fundamental Algorithms 


Chapter 2, Information Structures (page 228) 


Volume 3, Sorting and Searchin 


Chapter 5,2, Internal Sorting (page 73) 
Chapter 5.3, Optimum Sorting (page 181) 


Chapter 6, Searching 


section 6.2.1 Searching an Ordered Table (page 406) 
section 6.2.2 Binary-Tree Searching (page 422) 


to this control is the logic in line 1510, 
which checks that the new key is not 
greater than the ending key, and line 
1670, which places the last key 
printed into А$ for the next search. 
The remaining statements simply 
format the output. Added to the func- 
tion for the inventory application is 
the extended value, which is the 
quantity times the unit price, This is 
accumulated in line 1650 so that the 
total value of inventory can be 
printed at the end of the report. 


Possible Modifications 

The program given in the listing 
has no provision for deleting a 
record. Ás noted above, a key can- 
not be deleted from this type of file 
without extensive reshuffling of the 
pointers. À few simple alterations can 
add this function. 

The file layout must be altered first 
to add a one-byte field that is to serve 
as the delete code. For all active, not- 
deleted records, this field can store 
the letter À. When a record is deleted, 
use it to store the letter D. The easiest 
way to do this is to shorten the 
description by one byte and put the 
code where the last byte of the 
description was. 

Change the two packing routines to 
reflect this adjustment. There is one 
in the input section starting at line 740 
and there is another one in the edit 
section starting at line 1160. Also 
change the printout section at line 
1610. Additional changes will also be 


required to check this byte in the edit 
and report sections so that a deleted 
record will not be edited or printed. 

In the input section, you may want 
to introduce some way to change the 
delete status if the user enters the key 
of a deleted record. This could be part 
of the edit function, where it would 
be easier to program, but it would be 
easier for the user if it was added to 
the input section. 

The subroutines are fairly short, 
but they can be made even shorter by 
combining some code. This is a fairly 
new subroutine set for me, so it has 
not been subjected to any refinement. 
It has passed several tests, but it may 
still have some bugs. One obvious 
part of the program that can be 
shortened is to replace lines 6015 
through 6090 with a СОТО 6400. 
Although the variable use is a little 
different, these routines do exactly 
the same thing. You may want to find 
some of these condensable parts or, 
since the subroutines work the way 
they аге, you may want to use them 
without any changes. 

The programming was done on a 
Radio Shack Model III system. Since 
this uses a form of Microsoft BASIC, 
adaptation of this program to other 
systems that also use Microsoft 
BASIC should not be a big problem. 
Adaptation to other types of BASIC 
may be a little more difficult. I hope 
the structure of the program and the 
remarks make this task easier for 
anyone attempting that. Ш 
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Turn your Apple into the world's 
most versatile personal computer. 


The SoftCard™ Solution. SoftCard 
turns your Apple into two computers. 
A 2-ВО and a 6502. By adding а 2-80 
microprocessor and CP/M to your 
Apple, SoftCard turns your Apple into 
a CP/M based machine. That means 
you can access the single largest body 
of microcomputer software in exist- 
ence. Two computers in one. And, the 
advantages of both. 


Plug and go. The SoftCard system 
starts with a Z-BO based circuit card. 
Just plug it into any slot (except O) of 
your Apple. No modifications required. 
SoftCard supports most of your Apple 
peripherals, апа, in 6502-mode, your 
Apple is still your Apple. 


CP/M for your Apple. You get CP/M 
on disk with the SoftCard package. It's 
a powerful and simple-to-use operating 
system. It supports more software 
than any other microcomputer operat- 
ing system. And that's the key to the 
versatility of the SoftCard/Apple. 
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BASIC included. A powerful tool, 
BASIC-80 15 included in the SoftCard 
package. Running under CP/M, ANSI 
Standard BASIC-80 15 the most 
powerful microcomputer BASIC 
available. It includes extensive disk 1/0 
statements, error trapping, integer 
variables, 16-digit precision, exten- 
sive EDIT commands and string func- 
tions, high and low-res Apple graphics, 
PRINT USING, CHAIN and COM- 
MON, plus many additional com- 
mands. And, it's a BASIC you can 
compile with Microsoft's BASIC 
Compiler. 


More languages. With SoftCard and 
CP/M, you can add Microsofts ANSI 
Standard COBOL, and FORTRAN, or 


СІ 


Basic Compiler and Assembly Lan- 
guage Development System. All, more 
powerful tools for your Apple. 
Seeing is believing. See the SoftCard 
іп operation at your Microsoft or Apple 
dealer. We think you'll agree that the 
SoftCard turns your Apple into the 
world's most versatile personal 
computer. 

Complete information? It's at your 
dealer's now. Or, we'll send it to you 
and include a dealer list. Write us. Call 
us. Or, circle the reader service card 
number below. 

SoftCard is a trademark of Microsoft. Apple 1! and 
Apple 1 Plus are registered trademarks of Apple 
Computer. 2-80 is a registered trademark of Zilog. 


inc. CP/M is a registered trademark of Digital 
Research, Inc. 


SOFT 


CONSUMER * PRODUCTS 


Microsoft Consumer Products, 400 108th Ave. М.Е, 
Bellevue, WA 98004. (206) 454-1315 


System Review 


Orchestra-80 


Elizabeth Cooper and Yvon Kolya 


POB 


22 


Peterborough NH 03458 


Soon after the release of the Radio Shack TRS-80 
microcomputer by the Tandy Corporation, programs 
promising to turn the TRS-80 into a music-producing in- 
strument appeared. These programs used an AM radio to 
pick up and amplify the RFI (radio-frequency interfer- 
ence) given off by the Z80 microprocessor and its support 
devices. The RFI produced by carefully arranging rou- 
tines executed by the computer played recognizable notes 
through the radio. 

The disadvantages to this method were: 


ethe limited range of notes that could be produced 
ethe odd timbre of the notes 
edistracting noises produced by the system were also 
played through the radio, usually at the same time as the 
notes 

The next stage in this development involved the use of 
the cassette-data port, Specific notes were generated by 


TRISWATCH 


Keeps your TRS-80 Mod 11 
up with the times. 


The Triswatch, formally known as the ССВ-ІІ, 
is a-clock, calendar, and audio alarm rolled 
into опе! 

Ш For TRSDOS users, the CCB-il eliminates 
the hassle of setting the time and date 
when you reset your Mod ll. 

Ш Тһе P&T CP/M* 2 system data and time 
are synchronized to the CCB-II each time 
the system is reset. 

Ш The CCP-I! is directly accessiblé from any 
language that allows direct port Input 
and output. 

Ш А pacemaker battery is included, which 
provides over 8 years of continuous 
timekeeping. 


Keep up with the times and order 
the СОВ-!! for $175 plus shipping. 


pegs 


TNA . PICKLES & TROUT 


О. BOX 1206, GOLETA. CA 93116. (805) 685-4641 


TRS-BO is B trademark of Tandy Corp. 
CP/M is a registered trademark of Digital Research Inc. 


Warning: Installation requires opening the Model H, which may void its warranty. 
We suggest walling until the warranty period has expired balore installing the ССР-І. 
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mathematical algorithms. These notes were then sent to 
the cassette port of the computer, where they were either 
recorded on tape or played through a small audio 
amplifier. 

This procedure produced a wider range of purer- 
sounding notes, but they sounded as if they were made 
by a toy electronic organ rather than by a true musical in- 
strument. This was due to the circuitry used in the 
TRS-80 to process signals sent to the port. 

Now, three years after its appearance on the market, it 
is possible to use the TRS-80 to its fullest capabilities in 
music generation, 

The company responsible for this breakthrough is Soft- 
ware Affair Ltd. The product is Orchestra-80 (see photo 
1). 

Orchestra-80 claims to be a "unique combination of 
hardware and software that can turn any 16 K-byte 
TRS-80 (Model I) Level II into a high-quality musical in- 
strument," and it is, 

The hardware is a small circuit board soldered to a 
40-pin edge-card connector that attaches to the TRS-80 
expansion port, either on the computer keyboard unit or 
the expansion interface (see photos 2a and 2b). The cir- 
cuit board has an RCA-type phono jack that can be con- 
nected to any hi-fi amplifier with an RCA-type patch 
cord. The circuit board is not an amplifier, but a buffer- 
ing device between the TRS-80 and a hi-fi amplifier. This 


At a Glance 


Documentation 
40-page manual 


Name 
Orchestra-80 


Format 
cassette tape 


Туре 
music-generation soft- 


ware/hardware combina- 
tion Computer 


TRS-80 Model I, Level 1I, 
16 K programmable 
memory 

TRS-80 disk-based 

Model I 


Audience 

music schools, teachers, 
students, and anyone in- 
terested in computer- 
generated music 


Manufacturer 
Software Affair Ltd 
473 Sapena Ct, Suite 1 
Santa Clara CA 95051 
(408) 295-9195 


Price 
$79.95 


Dimensions 


2 by 1 by 1% inches 
(hardware) 
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for your Apple or TRS-80 


Figure 1: The correspondence between standard music notation and the code used іп Orchestra-80. This figure is on page 26 of the 


Orchestra-80 instruction manual. 


is one reason for the low cost of the package. Also, this 
approach lets you use your own high-quality amplifier 
and avoids the problem of choosing between high-quality 
sound/high price and low-quality sound/low price. 

The software and instruction manual, on the other 
hand, are more impressive. 

After loading the software, you are given an oppor- 
tunity to have the Orchestra-80 program make a copy of 
itself. Then you are asked if your computer has a hard- 
ware clock speed modification, If it does, and this modi- 
fication is under software control, you can tell Orches- 
tra-80 what the enable and disable codes are for the 
changes in clock speed. The program will then automat- 
ically disable the clock whenever disk or tape I/O (input/ 
output) is necessary. 

The next question deals with whether you want the 
software to play in three or four voices. Four voices gives 
you greater flexibility in scoring music; three voices 
leaves you more memory in which to score music. 

Next, you must decide if you want to modify the wave- 
forms of the different registers (ie: voices). The waveform 
of a register is defined as a sum of sine waves or partials. 
The frequency of each partial is an integer multiple of the 
fundamental frequency of the register. Up to fifteen par- 
tials (also known as harmonics) can be specified, in addi- 
tion to the fundamental frequency. 

Once this has been done, you specify how much (from 
O to 255) each partial should contribute to the overall 
volume of the register. Á value of 0 contributes nothing, 
while a value of 200 will be twice as loud as a value of 
100. Finally, you select the overall volume of each 
register, as compared with the others. 

With these preliminary steps completed, you are ready 
to begin playing with Orchestra-80. 

If the instruction manual appears intimidating or over- 
ly complicated to the novice, it is largely because of its 
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thoroughness. It leaves nothing out, from the necessary 
instructions about installing the hardware and configur- 
ing the software, to a section on “How it Works,” and the 
sections on the music-language code. 

Not only is the method of transcribing music covered 
in detail, telling how the music language of Orchestra-80 
compares with standard music notation, but there is also 
a section giving a fine lesson in interpreting the Orches- 
tra-80 music language, as well as understanding musical 
notation for those unfamiliar with it. Even if you can't 
read music, you should be able to transcribe most written 
music, with a little effort. 

These instructions are well supplemented with ex- 
amples and tables summarizing the instructions, in- 
cluding illustrations of written music and how it com- 
pares with the notation used by the computer. Two of the 
figures in the manual show J S Bach's Capriccio іп stan- 
dard music notation and in the code used by Orches- 
tra-80. There is also an excellent listing of the symbols 
used in music, their Orchestra-80 equivalents, and the 
definitions of these symbols. One of the most helpful 
diagrams (see figure 1) matches the symbols of the Or- 
chestra-80 scale to their places on the standard musical 
staff. 

The manual is repetitive to a certain extent, but that’s 
not a problem; in fact, it helps clarify some points. The 
organization is a bit awkward. Some of the simpler, more 
fundamental instructions come after the more complex 
ones. А basic section on “Interpreting the music 
language” starts on page 27, while the section "Transcrib- 
ing Music,” which is a summary of the same information, 
appears on pages 11 through 13. In between these two 
sections, you are given lessons on how the synthesizer 
works, how to use Orchcopy, etc. However, it doesn't 
take long to become familiar with Orchestra-BO's pecu- 
liarities and to realize the instructions are more than ade- 
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4MHZ, DOUBLE DENSITY,COLOR&B/W 
GRAPHICS. . THE LNW80 COMPUTER 


COMPARE THE FEATURES AND PERFORMANCE 


ТВ$-80* 
FEATURES LHKO FHC-BOf* MODEL III 
PROCESSOR 4.0 MHZ 1,8 KHZ 2.0 MHz 
LEVEL II BASIC INTERP. TES YES LEVEL 111 
BASIC. 
TRSa8O MODEL 1 LEVEL II COMPATIBLE YES YES NO 
48K BYTES RAM YES YES YES 
CASSETTE BAUD RATE 5090/ 1000 500 500/1300 
FLOPPY DISK CONTROLLER SINGLE; SINGLE SINGLE? 
DOUBLE DOUBLE 
SERIAL RS232 PORT YES YES YES 
PRINTER PORT YES YES YES 
REAL TIME CLOCK YES YES YES 
24 X 80 CHARACTERS YES Мо Мо 
AIDED MONITOR YES YES YES 
UPPER AHD LOWER CASE YES OPTIONAL YES 
REVERSE VIDEO YES NO NO 
KEYBOARD 63 KEY 53 KEY 53 KEY 
яһап you've compared the features or an uu ач; йау, NUMERIC KEY PAD YES NO YES 
understand why the LHWSÓ is the ultimate TRS80 software compa в SysLem, B/W GRAPHICS, 128 X 48 YES YES YES 
SEARCH offers the most complete microcomputer system at an outstand- * 
fa x price, ; HI-RESOLUTION B/W GRAPHICS, 480 X 192 YES но NO 
We back up our product with an unconventional 5 month warranty and а 10 MI-RESOLUTION COLOR GRAPHICS {NTSC}, 
days full refund policy, less shipping charges, 128 £ 192 IN 8 COLORS YES но Мр 
LAWSO Computer s s soaa aoma soaron eaaa 5 s 5s 1,45000 HI-AESOLUTION COLOR GRAPHICS (РЕВ), 
НИЗО Computer w/BBH Monitor A one 5" Drive ........ 51,915.00 384 X 192 IN а COLORS OPTIONAL МО но 
All orders must be prepaid, CA residents please include 6% sales tax. WARRANTY & MONTHS 90 DAYS 90 DAYS 
Contact us for shipping charges 
TOTAL SYSTEM PRICE $1,915.00 $1,840.00 $2,187.00 
* TRS80 Product of Tandy Corporation, 
жь PHC Product of Personal Hicrocomputer, Inc. LESS MONITOR AND DISK DRIVE $1,450.00 $1,375.00 --- 
LNW80 LNDoubler & DOS PLUS 3.30 


- BARE PRINTED CIRCUIT BOARD & MANUAL . . s «s a ‚ 389.95 


The |.НН80 - A high-speed color computer totally compatible with 
the TR5-B0*. The LNHBU gives you the edge in satisfying your 
computation needs іп business, scientific and personal computa- 
tion. With performance of 4 MHz, 780А CPU, you'l] achieve per- 
formance of over twice the processing speed of a TRS-80*. This 
means you'll get the performance that is comparable to the most 
expensive microcomputer with the compatibility to the world's 
most popular computer (TRS-B0*) resulting in the widest soft- 
ware base. 


FEATURES: 
. TRS-80 Mode] 1 Lave] [i Software Compatible 
. High Resolution Graphics 
. RGB Output = 394 x 192 in 8 Colors 
, NTSC Video or RF MOD - 128 х 192 in 8 Colors 
Black and White - 480 x 192 
. A Mhz CPU 
. 50071000 Baud Cassette 
, Upper and Lower Casa 
. 16K Bytes RAM, 12K Bytes ADM 
. Solder Masked and SiTkscreened 


LNW SYSTEM EXPANSION 


- BARE PRINTED CIRCUIT BOARD 
AND MANUAL ‚..,.....,... $89.95 
|o 584.95 


WITH GOLD COWHMECTORS ,..... 


The System Expansion will allow you to expand your НИВО, TRS-80*, 
ar PHC-60** to a complete computer system that is stil] totally 
software compatible with the TRS-£0¢ Model 1 Level 11. 


FEATURES: 
. 326 Bytes Memory 
5" Floppy Controller 
Serial RS232  20ma 1/0 
Parallel Printer 
Rea] Time Clock 
Screen Printer Bus 
On Board Power Supply 
Solder Masked and 51 tkscreened 


LNW RESEARCH 


C OR PORA T I ON 


2620 WALNUT ST. 
TUSTIN CA. 92680 


E] * F a Li " 1 


ORDERS & INFO. NO. 714- 544 - 5744 
SERVICE NO. 714-641-8850 
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Assembled and Tested w/Dos PLUS 3.3П,.........,.,.8178,00 


Doubig-density disk sturage for the LNW Research's "Syst xpan- 
sion“ or the Tandy's "Expansion Interface", Тһе LADcubler!" is 
totally software compatible with any double density software 
generated for the Percom's Doubler***, The LNDoublerTH provides 
the following outstanding features. 


Store up to 350K bytes on a singte 5" disk 

Single and double density data separation 

Pracision write precompensstion circult 

Software switch between single and double density | 

Easy plug in installation requiring no etch cuts, jumpers 
or soldering 

. 35, 40, 77, BO track 5" disk operet!on 

. 120 day parts and labor Warranty 


^** Doubler is a product of Percom Data Company, Int. 


DOS PLUS 3.30 
Micro Systems software's double density disk operating systen. 


This operating system contains all the outstanding features of 
a wel) developed DOS, with ease іп useabl lity, 


KEYBOARD 


LHWRO KEYBOARD KIT канса я hak we азык + } 4 n s. a. , 200,95 


The Keyboard Kit contains a 63 key plus a 10 key, P.C. board, and 
тепа 1 піпо components, 


САЅЕ 


МП CASE о ааа аза o ee 30K 3 vc sos SAIS 


The streamline design of this metal case will house the LNWED, 
LWN System Expansion, LMW8O Keyboard, power supply and fan, 

LROoubler™, or LAW Data Senarator. This kit includes al] the 
hardware to mount all of the above. Add $72.00 for shipping 


PARTS AVAILABLE FROM (НЫ RESERARCH 
‚ 4116 - 200ns RAM 


6 chip ЕВЕ ааа а ho ww а . 426,00 

СИТО 38t- M la лш „суд а ъъ ‚ $33,50 

16 спірзеб.............,. 4164.00 

24 chip set 2... .... s... s S 94.00 

32 Chip set. ......,,.,.... «124.00 

- |НИВО "Start ир parts gat" LAWEO=1 = {Фф у = = 9 з $82.00 
| LNH8O "video parts set" LHWBO-2 . s eoe eoa , $31.00 
. LAWBO Transformer LM480-3 p . pos . . , 518.00 
. LNMW8D Keyboard cabe LHHBO-4 ,,..... $15.00 
. 40 Pin computer to expansion cable ....... a 515.00 
. System Expansion Transformer . . .. . . . „ +» „ $19.00 
. Fioppy Controller {Е01771) and DART (TRIGD2) . . . 430,00 


UNLESS NOTED 


VISA MASTER CHARGE AUD $3 FOR SHIPPING 


ACCEPTED 


еетІТІТІТІТТІТІЛІЛ іші дігі ІІ ІТТТТТІТЕРІ 2ТІТТІТТІТІСІТІПТІТІТІТІТГІІІ ДІМІІРІЛЛІГІГЕТТІТТІТТІГІТІГІШТІТТТІТТІТТІТ 


E, АУ, Ñ 
N EAST/WEST 
Neh aS 


LOOK NEXT MONTH FOR 
OUR NEW SUPER 
SPECIALS FOR 


x Л 
OKIDATA 
MICROLINE-83A 


CLOSELY 
AT THESE 
CHRISTMAS 


4... 
- 


INTERTEC SUPERBRAIN 64K RAM $2799 
QD SUPRBRAIN 2999 
МЕС5510 SPINWRITER (7710) 2505 
NEC 5520 SPINWRITER (7720) 2695 
NEC 5530 SPINWRITER (7730) 2345 
NEC 12" MONITOR 229 
NEC COLOR 12" MONITOR 339 
NEC PC 8023 Printer 100 CPS Tractor & Friction 639 
OKIDATA MICROLINE-80A 599 
OKIDATA MICROLINE-82A 529 
OKIDATA MICROLINE-83A 769 
DIABLO 630 1995 
APPLE Il PLUS 48K 1139 
APPLE DISK w/3.3 DOS Controller 525 
APPLE DISK w/o Controller 449 
EPSON МХ-80 469 
INTERFACES: 
IEEE $55, TRS-80 535, APPLE INTERFACE & CABLE $90, RS-232 $70 
HAZELTINE 1420 799 
NORTHSTAR HORIZON 11 32K QD 2925 
ANADEX DP-9500/ 9501 1249 
EPSON MX-80 $ 469 TELEVIDEO 912С 669 
TELEVIDEO 920C 729 
EAST COAST TELEVIDEO 950 929 
1-800-556-7586 
DAWA EER ДТ 


We Accept C.O.D.'s • Stock Shipments Same Day or 
Next • No Surcharge for Credit Cards • All 
Equipment Factory Fresh w/ МЕТ Warranty е 


We carry the complete line of Personal Software. 


PAL PAY srs 


WEST COAST 
1-800-235-3581 


PRICES ARE SUBJECT TO CHANGE 
W/O NOTICE. 
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OMEGA SALES CO. | 


T^ 


SPECIALS! 


CBM 8032 COMPUTER $1149 
$749 
CBM 8032 COMPUTER $1149 
CBM 8050 DISK DRIVE 1349 
CBM 4032 COMPUTER 1029 
CBM 4040 DISK DRIVE 1029 
CBM 402 649 
CBM VIC-20 269 
LEEDEX / AMDEK 100 139 
LEEDEX/ AMDEK 100G 169 
LEEDEX/AMDEK COLOR-1 13" ColorMonitor 329 
MICROTEK 16K RAMBOARD for Atari 79 
MICROTEK 32K 149 
ATARI 800 16K 749 
ATARI 400 16K 349 
ATARI 810 Disk Drive 449 
ATARI 82040 Column Printer 299 
ATARI 822 40 Column Thermal Printer 349 
ATARI 825 80 Column Printer 599 
OMEGA SALES СО. 


ANADEX DP-9500/9501 $1249 


EAST COAST WEST COAST 


1-800-556-7586 1-800-235-3581 
OMEGA SALES СО. OMEGA SALES СО. 
12 Meeting St. 3533 Old Conejo Rd. #102 
Cumberland, В! 02864 Newbury Park, CA 91320 E EM ы 4 
1-401-722-1027 1-805-499-3678 TER BEER 
CA. TOLL FREE 1-800-322-1873 COLOR-1 13" $ 329 
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Photo 1: The complete Orchestra-80 system. Тһе system is sim- 
ple, and is mainly software intensive, as evidenced by the small 
size of the hardware interface. 


quate. 

The editor in Orchestra-80 is easy to use. It uses the ar- 
row keys on the keyboard to position the cursor wher- 
ever you want within the piece you are working on. Ád- 
ditionally, you can insert duplicate lines anywhere you 
want and move lines forward or backward through your 
file. 

When you are finished with a piece, or you want to 
hear what you have created, type SCORE and any syntax 
errors will be pointed out. Then type PLAY and listen to 


what you've typed in. 

When you are in the command mode, you can read in 
previously scored pieces from cassette tape or disk. Pieces 
can also be "chained" from the storage medium, so 
several pieces can be played one after the other without 
intervention from the operator. The disk-based version 
includes a directory command that lets you see what files 
are on your disks. Both versions, tape and disk, allow 
printing of any file in memory, a valuable feature in any 
program. 

The computer code used in composing music is quite 
straightforward. You can choose any musical key by 
stating the number of sharps or flats, for example: К1% 
means the key has one sharp, ie: the key of G. 

From there, you can automatically transpose the music 
to a higher or lower key by inserting a line with the sym- 
bol > (greater than) or « (less than) followed by the 
number of half-steps you wish the music transposed up or 
down. 

On another line, you define the time signature and 
tempo. (Although a tempo conversion chart is supplied, a 
limitation of the program is that the tempo must be deter- 
mined largely by trial and error.) 

Next, you define the tone-color registers of up to four 
voices; in other words, how you want them to sound. À 
bit of experimentation reveals that if you want the first 
voice to play with a clear, bright sound and the second 
voice to have a fuller, more textured sound, you type 
V1YA V2YD. By defining each of the voices' tones using 


„D AS JUI Exact PRED NTI & " RI BB JUN is | 


Super Jot 


lack Imp one and Ultra Reliable Print Life. They Are Delivered to Your Door 


Promptly for Much Less Than Most Retail Stores 


* SPECIAL! BUY 10 and GET ONE FREE! 


YOUR PRINTER — А PACK SUZE RETAIL LIST" 


9000 Serion 


103, 300. 307, 306, 308. 330. 
358, 398. 500, 501, 503, 508, 


DIABLO НҮТҮРЕ 4 (M/S BLK) HI 
YIELD HTS 70 PRINTERS! 
EPSON МХ70:80 

IBM -"SILVER DOLLAR’ Sys 
ЗА, Sys 12 MOLA, Senes 
1MDLA914, 5258. 3287. 3770. 
3771-2724, 4924, $100, 5103, 
5110, 5228, 5258, 5320MDLA 

ЮМ - HARMONICA 4"" SERIES 
|. MOD 4973/1, 3200, 1268. 


WEC SPINWRIJER 

DUME [FITS 80 PRINTER MODS) 
RADIO SHACK DAISY WHEEL Ii 
RADI) SHACK ІРІ, LPY 

RADIO SHACK ІРІ, ІРІ 
TELETYPE MOO 33, 28, 35, 37, 


WANG M/S 5561W, WC, 5581, 
WO, 86879, 2281W 


ADDRESS 
CITY. 


ANCIE Laboratories 
9204 Baltimore Blvd. 
College Park, MD 20240 


M95 d 
1755/3 pk 


13 95/Gant Cart 
12 95/3 pk 
1425/3 p 

6 B7 to 


13.85/€an 
14 90/5 ж 


20 85/3 pk 

23.6024 pk th шом 
13.95/3 ж 

6.25 

B.95/Ralond nb’ only 
11 95/3 рК 
13.90/10 pk 


5.95 +з 


STATE, ZIP, 


301-345-6000 (Wash. B.C. Local) 


a WHOLE SALE mE 


(13 95 en 
14 32 тә) 
М 75 вә) 
(6 87 ea) 


(13 95 esi 
id 98 ез! 


16.95 wa} 


{&. 90 ға) 
(4.65 ва; 
|8 25 егі 
(8 95 ғау 
(3 88 ға) 
(7 39 егі 


[5.95 eaj 


301-792-2060 (Balto, MO Local) 
800-638-0987 (National) 
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FAMN' 


Ve x 5]" 
| Мике Film 
"| Мин Мише 
^| Adon Incl layi 
'| Hyon JH Blk 


'| Mylan Jet ВА 


'| Милке Fèm 


Wyton Jer Bib 
Nylon Jet Bih 
Чүл Jai ай 
5 пи High Spars 


' | Gan Can 


[инни 5реан 
башна 5 
100.00 plus vna 


TERMS: 

MINIMUM PURCHASE - $20 
PAYMENT BY: C.O.D.(UPS), CHECK, 
MASTER CARD, OR VISA CHARGE 
CARD. 

VOLUME DISCOUNTS: 

20 - 50 PACKS 10% 


51 - 100 PACKS 15% 
"UNDER $20, ADD $5 HANDLING. 
“APPROX. RETAIL. PRICE VARIES. 


ANCIE LABORATORIES 


9204 Bahona Bud 301-345-6000 (Wash ÖC Local) 
Сайра Puk, MD 20740 301-782-2080 (sho МО Local) 


800-638-0987 ' (National) 


Hylon Ji Gk 


Нико ін В 


Нүйн Ек Lag Lila 


Hiden Jel ВЕ 


П Check Enclosed 
О C.O.D. 
П VISA 
О MASTER CHARGE 
ACCT. # 
EXP, DATE 
MIN. ORDER $20 
PRICES SUBJECT TO CHANGE | 
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When two leaders in the 


— m mmm CA 


complex information field get together, 
the results can be surprisingly simple. 


In the beginning, there was information. Execu- 
tives analyzed it, discussed it, used it to predict the 
future. But as the volume of information continued 
to grow, it got harder and harder to handle. Until the 
executives found that they could no longer get at 
the information they wanted when they needed it. 
Then SPSS Inc., developer of the world's largest- 
selling computer applications software, and 
McGraw-Hill. America's leading business pub- 
lisher, got together. And came up with a simple 
solution. 
SPSS Inc. created a series of software packages 
for analyzing and presenting information that were 
owerful yet easy to use. And McGraw-Hill pub- 
ished a series of guides for the software that were 


so clear and comprehensive, they became the 
standard of the industry. 

Now the executives could once again get their 
hands on their company's information and even 
create their own computer-generated reports and 
color graphics -all without any Pree arming, 

Today SPSS software is serving the data analysis 
and management needs of over 5000 installations 
around the world. And McGraw-Hill has sold more 
than half-a-million SPSS software guides. 

The moral of this story is simple. If you're looking 
for the fastest, most cost-effective way to handle 
your company's information, talk to SPSS Inc. and 
McGraw-Hill today. And write your own happy 
ending. 


Partners in Information 


444 N. Michigan Avenue 
Chicago, Illinois 60611 
(312) 329-2400 


/ 


Р 
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College Division 
McGraw-Hill Book Company 
1221 Avenue of the Americas 


New York, New York 10020 
(212) 997-6611 


© 19815Р55 Inc./McGraw-Hill 


Photo 2: Orchestra-80 сап be connected to either of the expansion connectors available оп ТК5-80 computer systems, 


A, B, C, or D, in different combinations, you can achieve 
a variety of effects. When you're ready for the actual 
notes and rests, you can transcribe anything from whole 
notes to sixty-fourth notes, dotted notes to triplets, and 
you can choose whether or not to modify any note with 
short or long staccato, or short or long articulation. 
These modifiers determine how sharply a note ends, and 
give expression to your music. To further alter the mood 
of a particular phrase or section of music, you can define 
a new part (P followed by a two-digit number) and 
change the tempo, tone color, etc, to achieve the desired 
effect. Repetition of a phrase or an entire part is easily 
achieved by entering the correct symbols (parenthesis, or 
R, followed by the number of the part to be repeated). 
There is one major limitation to Orchestra-80. It is in 
the area of dynamics. You can't change the loudness or 
softness of a phrase—there is no piano, forte, crescendo, 
or decrescendo. It is possible to compensate somewhat 
for this by altering the tone-color registers of the voices 


here and there, but the effect is like that of a modified 
harpsichord. In fact, the music composed when that in- 
strument was in vogue (the 17th to mid-18th centuries) — 
the even-tempered, full sound of the baroque period—is 
particularly suited to interpretation by Orchestra-80, 
although the program has much wider potential. 

Orchestra-80 is an excellent package for the program- 
mer or musician interested in making music with a 
TRS-80 computer. It requires neither an accomplished 
programmer nor a professional musician to operate. Its 
instructions are clear and well written, and the hardware 
is simple to attach and use. в 


Since this review was written, Software Affair has in- 
troduced Orchestra-85, featuring stereo output, percussion, 
new editing features, and an optional fifth voice for use with 


speed-up modifications; it is compatible with existing 
Orchestra-80 files. Orchestra-85 costs $129.95. An upgrade 
for Orchestra-80 systems is also available. 
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SUPERBRAIN 


PACKAGES AVAILABLE NOW! 


NOW AVAILABLE AND IN STOCK - THE ALL NEW AND EXCITING MULTIUSER COMPUSTAR 


AND STAND-ALONE SUPERBRAIN. 
SYSTEMS DEALER IN THE SOUTHEAST. 
FACTORY, 


7301 South Blvd. 
CHARLOTTE N.C. 28210 
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Circle 467 on inquiry card. 


WE ARE THE LARGEST AUTHORIZED INTERTEC DATA 
OUR OFFICE IS ONLY 80 MILES FROM THE 
THEREFORE WE CAN BEST ACCOMODATE YOU, 


CALL! CALL I CALL! 
* DESK-TOP COMPUTERS * (704) 
e == 553-7441 


Circla 273 on inquiry card. 77 


WHY THE MICROSOFT 
RAMCARD MAKES OUR SOFTCARD 
AN EVEN BETTER IDEA. 


Memory — you never seem to have quite applications like the Peachtree Software account- 
enough of it. ing systems. VisiCalc™ and other Apple software 
But if you're one of the thousands of Apple packages can take advantage of RAMCard too. 
owners using the SoftCard, there's an economical And RAMCard gives you the extra capacity to 
new way to expand your memory dramatically. develop advanced programs of your own, using the 
74 Ж А SoftCard and CP/M. Even with the RAMCard їп 
A ON A PLUG-IN CARD. place, you can still access your ROM BASIC 
icrosoft's new RAMCard simply 4 i 
plugs into your Apple Il," and adds 16k | RIT топто толе. | | - 
bytes of dependable, buffered 4 . JOIN THE SOFTCARD 
read/write storage. FAMILY. 


The RAMCard is just the 
latest addition to the SoftCard 
family — a comprehensive 5у5- 
tem of hardware and software 
that can make your Apple more 
versatile and powerful than you 


Together with the SoftCard, шысы 
the RAMCard gives you a 56k "E -A 
CP/M" system that's big enough 
to take on all kinds of chores that 
would never fit before (until now, 
the only way to get this much 
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memory was to have an Apple . 5 ==  everimagined. 
Language Card installed). ы. ( AE! —— Your Microsoft dealer has all 
- 'TWARE: ааг маты the exciting details. Visit him 
ИА hgh. Md mJ soon, and discover a great idea 
bed d Ani ° that keeps getting better. 
With the RAMCard and 


ш a аша Microsoft Consumer 

4 =F | Products, 400 108th Ave. N.E., 
| 627: ' Suite 200, Bellevue, WA 98004. 
(206) 454-1315. 


SoftCard, you can tackle large- 
scale business and scientific ә 
computing with our COBOL and i 
FORTRAN languages. Orgreatly * 1 
increase the capability of CP/M 
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Software Review 


Apple II File-Management Systems 


[Simonides] inferred that people de- 
siring to train this faculty [of mem- 
ory] must select places and form men- 
tal images of the things they wish to 
remember and store those images in 
the places, so that the order of the 
places will preserve the order of the 
things, and the images of the things 
will denote the things themselves. 
Cicero, De Oratore 


Strictly speaking, the terms data- 
base management system, data man- 
agement system, and data-base sys- 
tem refer to programs that meet the 
CODASYL (Conference On DAta 
SYstems Languages) standards for 
data-base systems. MDBS from 
Micro Data Base Systems is one such 
example of a system modeled after 
the CODASYL standards. The sys- 
tems we'll be examining are tradi- 
tionally referred to as file-manage- 
ment systems (see reference 5 for a 
more complete discussion). Because 
Of various practical limits (such as 
time and space), we will not cover 
any programs that run under Digital 


About the Author 

Ken Blochowiak edits a newsletter, called 
Bits of Data, for the Cybernetic Mechanism. 
He is president of KRB Associates, which pro- 
vides information about Decision Support Sys- 
tems (055) and small computers, and vice 
chairman of the Milwaukee chapter of the As- 
sociation for Computing Machinery. 
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Ken Blochowiak 
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POB 11894 
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Research's CP/M operating system. 

At the highest level of generality 
we will be looking at the portability, 
maintainability, and current utility of 
the following systems: Infotree, the 
CCA DMS (Data Management Sys- 
tem), the Data Factory, the On-Line 
Database, and High Technology's 
DBMS (Data-Base Management Sys- 
tem) and Information Master (with 
Data Master). (See textboxes for ad- 
dresses and ordering information.) 

Portability includes the notion of 
both the independence of the soft- 
ware from the Apple computer and 
the independence of your data from 
the software. Maintainability of the 
software system includes the ability 
to back up disks and access the source 
code. Maintainability of your infor- 
mation includes sort-and-file redefini- 
tion facilities. Current utility includes 
initial definition (system creation), 
data entry, retrieval, and report 
printing. Although we will be em- 
phasizing effectiveness, we will also 
cover several efficiency character- 
istics, such as whether or not data en- 
try is I/O (input/output) intensive, 
whether or not disk space is wasted, 
and whether or not searching or sort- 
ing is excessively slow. 

Your application and your values 
determine the importance of these 
various features. To effectively 
evaluate the systems, you must know 
yourself. If you use your microcom- 
puter to produce reports according to 
country and type of equipment for 
the multinational corporation you 


work for, your needs may differ from 
those you would have if you used 
your system for order entry and in- 
ventory information at your local 
computer store. 


Defining the Features 

Portability is divided into machine 
independence and data-file indepen- 
dence, In the face of the vast uncer- 
tainty about what equipment will be 
obsolete, portability frees you from 
the need to anticipate. Machine inde- 
pendence gives you the ability to 


At a Glance 


Name 
[nfotree 


Type 
Tree-structured information system 


Distributor 

Siro-tech 

6 Main St 
Ogdensburg NY 13669 
(315) 393-2640 


Price 
$70 


Format 
5-inch floppy disk in UCSD format 


Language 
UCSD Pascal 


Documentation 
12 pages 


Circle 172 on inquiry card, ——» 


ҒОТНА СОМРАМҮ 
Р.О. BOX 4380 - DEPT. В 
TORRANCE, СА 90510 
(213) 328-8951 


Ношга: Mon. - Fri.: 8:00 am to 5:00 pm 
Sat: 10:00 am to 4:00 pm (PST) 


ding solutions aad being competitive Is our business. AL 
ra Company we belleva that H is possibis to find solutions 
your automation problema at the іскелі possible prices. 
сапу a complets iine of products from major manu- 
lurars and a variety of other accessories and softwere ip 
| your home, professional and business needs. 


LA Packar 


HP-85 and HP-83 


Hewlett Packard Computers 
powerful problem solvers for 
professional. Quality built lor 
sirial, sciemific and business 
ications that can not afford a 
y due 10 equipment failure. 
атау versatile the HP-85 or 
can offer functione from 
wis! analysis in an olfice to 
rohing devices on les! equip- 
t or numerical controlled in- 
Irial machines. The НР-В5 


НР-85 $2575.00 


HP-83 $1790.00 


НР-83 5 the same in capabilities 
ies with a tape recordar, of the HP-85 less the tape storage 
er and а CRT display and tha ало printer. 


2903A НР--85/83 16K Memory Module $255.00 


Fimma ro Enhancements: тїзє: 
B82936A 


cM ROM Draw $ 42 92937A — HP-IB 

4 Stor. 186 82939 Serial (female) 
Plotter? Prim $135 82939 rM 001 (тан) 
. ies Уа $274 (crmt 1р) 
15004 $135 e ape 


-15008 A Prog $274 82941A BCD 
15007 Assem $127.6 829494 Printer Int. 


==) 


НР 26318 
Matrix Printer 
$3295.00 


8558895 


Ме” 82902М 
Disk Drive 
$1275.00 


aphics „Ж 
$2089.95 


HP APPLICATION PACS $79.00 each 


13001 Standard 85-13011 Linear Programming 
-13002 Basic Trang 85-13034 Taxt Editing 
13003 85-13035 Wave Form Analysis 
Math 85-13036 Basic Statistics and 

-13008 К Gran Analysis Datamaniputation 
-13010 85-13037 равен. Analysis 
-13042 бала PLUS $166 

“13045 infarmalion Mgmt. $175 

-13046 ce img $175 

-13044 Da rrasnicaliorr: CALL 

-13038 ыы Presentation $175 


your 
>= согом Oo yam TW UT software, 
и Ыг amon | for specific appication, T Bel 

any boards to your Apple this year these 


24 VIDEOTERM 
ARD ENHANCER 


VID 
AND KtYB 


$269.00 
Videoterm 
ALS "Smarter" 60 сойнта card 5295.00 
{їшїп optimum software compatibility industry wide. By adding the 


$110.00 
Keyboard Enhancer 


есінітп 80 x 24 videoboard and keyboard enhancer your Apple acts 
Маг to CAT Terminals on larger systems. Combina this with the 
тозо Softcard and you've got some system. 


APPLE COMPUTERS 


APPLE И "Plus" 
16K 51069.00 
48K $1129.00 


APPLE til 


126K $3255.00 


What can we say except thal they're super systems 
and the prices are a steal. 


Apple ii 

e Disk |! w/cont 

e Disk li 2nd 

e AppleSoft Firmware 

e Centronix Printer Int. 

= Communications Card 

e High spead Serial Int. 

e Pascal Language Syst 

e Integer firmware 

e Parallel Printer Int. $149 


e Hand Controllers 
e Vinyl Carrier 

е Jayslick |) 

a Graphics Tablet 
е Silentype Printer 


Appie Ш 
we Intormation Analyst 
Softwre 


e Disk Н for AHI 
ө Sientype Printer II) 


ADD ON PRODUCTS 
California Computer Systems: 


e 12K PROM/ROM Brg $78 
e Centronics Cable $30 
e Calendar Clock $99 
e Programmable Timer 295 
e A/D Converter $95 
e GPIB IEEE 488 CALL 


Mountain Computer Inc. 

® Apple Clock 

e Supertalker 

e Rompius 

e Romwriter 

e Romwriter 

e X10 Controller 

e X10 System 

e CPS Multi-tunction 

Other. 

е SSM AIO 

a SSM A488 

е ABT Keypad 

e ABT Soft Key 

e Novation Cat Modem $155 
e Novation D-Cat Modem $155 
е Novation Apple Cat $320 


e Asynchronous Seríal 
e Synchronous Serial 
e Parallel interface 

e Centronics Interface 
e Arithmetic Proc/Disk 
ә Arithmetic Proc/ROM 


e Music System 

e A/D + DIA 

e Kayboard Filler 

е Keyboard Filter 

e Copy Rom 

e 1/0 Cable Assembly 
e Expansion Chassis 
e Card Reader 


e ABT Barwand 

e ТКС Joystick |! 

e ТКС Keypad II 

e ThunderClock 

e Hayes Micromodem II $303 
e Hayes Micromodem 100 CALL 


ADD ON SOFTWARE 


Apple Computers: 
e Apple Post 

ә Shell Games 

ә Apple Bow! 

e DOS 3.3 Update 
e Apple Writer 

e DOS Too! Kit 


Personal Software: 
ө Visicalc 3.3 

e Desk Top/Plan Il 

e CCA Dala Mol. 


e Stellar Invaders 
e Apple Plot 

e Adventure 

e AP Music Theory 
e Tax Planner 


е VisiTrend/Vesiplot 


Microsoft (requires 280 SofiCand & CP/M) 


е Basic Compiler 5296 
e Assembly Language 5М 


e COBAL Language 
e Fortran Language 


Peachtree/40: (requires 7-80 SoltCard & 16K RAM сй) 


e General Ledger $195 
е Accounts Rec $195 
a Accounts Payables $195 


Misc: (48K All or All+) 

e Stoneware "ОВ Master’ $179 
ә BP) Genera! Ledger $315 
æ BP) Inventory Control $315 
e BPI Payroll $315 
e BP! Job Cost Sys. 5315 


* Payroll 
* inventory 19s 
e Mail List $195 


e Software Publishing Corp. 
“PFS” 


“PFS: Report” 
е MicroFocus "СОВО!" 
e MicroPro Wordstar 


CPM Software Packages — 8" Diskettes 


e Peachtree CPM 
e MicroPro 


е Accounting Plus 


COMPUTER SUPPLIES: 


3M Scotch 5" Diskettes (10) ЭМ Scotch В“ Diskettes (10) 
“ SS/SD 


e744-0 5" 55/50 soft sect. S28 
е744-10 5" 55/50 10 sed $26 
«744-16 5" SS/SD 16 sect. $28 
«7440 5" Head Clean.Kit $29 


MISC. 
eSilentype Paper (roll) 
eb" Vinyl disk sleeves 


$4.50 
58.95 


740-0 8 £2 
2741-0 8" 55/00 $35 
«743-0 B" 05/00 $4 
07400 8" Head Clean Kil 


eVinyl Dick Sleeves $8.96 


ZENITH MONITOR 


ж-е 0, 


- -— 


m cu d 


12" GREEN 
DATA MONITOR 
$119.00 


Reduce eyestrain with the monitor from the people wha say 
"Тһе quality goes in before the name goes on.“ Excaltant 
for All, Alli Atari and others. 


ALTOS 


XEROX 


8000-2 
È 820-1 5%" 
eR $CALL 820-2 8" $CALL 
Altos 8000 series and Xerox 820 series 


Don't buy anything until you've checked with us. 
- VIDEO TERMINALS & VIDEO MONITORS 


e12" аа Monitor 5269 Ф 12" Green Monitor 5222 
e 12" B&W Monitor $239 5912" Color (RGB) CALL 
e 13" Color Monitor $432 e 12" Color Monitor $402 
e 9" B&W Monitor $109 
e 8" Green Monitor CALL VIDEO TERMINALS: 

е ADDS Viewpoint CRT 5682 
AMDEK: e Soroc 130 35:4 
e 12" B&W Monitor 5144 е Televideo $595 


e 12" Green Monitor $174 


EPSON PRINTERS 


MX-100 
Your price $759.00 


Probably the best buy іп a printer this year Compare features with 
any other and compare price (especially ours). 4 charactor sizes all 
may be placed into letter quality enhanced moda. Friction and remoy- 
able tractor, 9 by 9 to 18 by 18 dot Matrix, logic seeking, ин much 
mare. Not to mention DOT PLOTTING ?GAAFTRAX option іш” right 
іп. WOW! What a printer! 


е MX 60 FT Printer 
е MX 80 Printer 
e MX 70 Printer 
e MX 80 Ribbons 


e MX Ser.Interfacs Opi $86 
a Epson Apple Par.int. — $89 
522. 
$78 


е Epson Par.Cabia 50 


e MX-80 or BON Gral- 
trax ROM 


CALIFORNIA COMPUTER SYSTEM 


The CCS 2210 is a юм cost S100, 780 computer system 
with 64K of memory, disk controller, parallel/seria] 1/0 and 
CPM operating system. 

$1743.00 


ts Components 
bp or Mainframe $454 © 24221 Disk Сг, $354 


e 2810A CPU 5247 ә 2718 Par/Ser 1/0 $275 
e 2065 64K RAM $540 


ATARI COMPUTER SYSTEMS 
ATARI 800 16K Computer 


Your price: $785.00 


The Atan 800 Computer with accessories and software maka 
up - complete system for home, educational, financial and 
USINESS USE. 


$347 853 16K RAM Mod $83 

ATS 9930 Acoustic Mod $156 
$1218 

$786 


е Atari 400 

#810 Disk Drive 
#815 Dual Disk Dr. 
ө825 80 col.print. 


850 Interface Mod — $80 
e410 Prog.recorder $79 


TERMS: Shipping: add 3% for product shipped within согіігенгіді 
USA via UPS surface (minimum $3.00). М tha Order placed ін 
prepaid with U.S. funds in the form cf check or order, 
а Total Charge of $3.00 for shipping is all you pay within the 
continental USA via UPS surface. Allow 14 working days for 
personal and company checks 10 clear. Credit card charges 
limited tọ $1000. Ne COD's. РРО, APO or orders outside 
continental USA сай or write for ehipping chargas or add 10% to 
purchase price (any difference will be refunded). Calomnia 
residents add 656 sales tax. All offars subject to change or 
withdrawal without notice. 


SOFTWARE 


DEVELOPMENT 
TOOLS FOR 
INDUSTRY 


CP/M CROSS-ASSEMBLERS 

Fast, comprehensive cross-assemblers 
to run under CP/M.* Extensive pseudo- 
ops Include full listing control, nested 
conditionals, mnemonic synonyms, 
and inclusion of external source files. 


Generate object file, assembly listing, 


and symbol table from source code for 
nine popular microprocessor families. 


XASMO5...... 6805 
XASMO9...... 6809 
XASM 18 , ‚ 1802 
XASMAB ..... 8048/8041 
ХА5М51..... ‚ 8051 
XASM65...... 6502 
ХАЅМ68 ..... 6800/6801 
XASMFB....... F8/3870 
XASM400...... COP400 


Assemblers... $200.00 each 
Manual only... $ 25.00 


8048 DEVELOPMENT PACKAGE 

Now you can use the 8048 family of 
single-chip microcomputers without 
buying expensive equipment. Develop 
B048 software with the XASMAB cross- 
assembler. Then plug our EPR-48 board 
into your S-100 system to program the 
8748 EPROM version. 

8048 Development Package ... $574.00 
EPR-48 alone ................ $449.00 


EPROM SIMULATOR BOARD 

Debug dedicated systems quickly. Our 

PSB-100 PROM Emulator is an S-100 

board with up to 8K of RAM. Cable with 

24-pin plug replaces 2708 or 2716 

EPROM(s) Іп your target system for ins- 

tant program testing. 

PSB-100 EPROM Simulator ... $445.00 
w/2K RAM 


* Trademark of Digital Research 


soe , 


804 SOUTH STATE ST. 
DOVER. DEL. 19901 
302 - 734-0151 


Visa and Mastercharge accepted. We ship 8” single- 
density and Softcard+ 5.25" diskettes. Ask us 


about other formats. OEM AND DEALER INQUIRES 
INVITED. 


+ Trademark of Microso!! 
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move from machine to machine and 
not waste time learning new soft- 
ware, Data-file independence gives 
you freedom to use your data file 
with another file-management sys- 
tem. None of the systems described in 
this article gives true CODASYL data 
independence, but some give you 
more flexibility than others. With a 
text editor, a copy of the structure of 
your record, a little analysis, and 
some programming, you can often 
achieve considerable flexibility, even 
if at first glance your record structure 
seems to be set in concrete. 
Maintainability consists of backup, 
access to source code, sort facilities, 
and redefinition facilities, and it 
refers to your ability to continue op- 
erating your system. If your data files 
need some slight changes, if your pro- 
gram has a bug, or if your "locked" 
(uncopyable) disk doesn't work any 


Source code available 
Copyable disk 
Characters per field 


< 2 Infotree 


2 
> 


2. 
> 


Fields per record 


2. 
> 


Characters рег record 
Select by specified range 
Select by partial match 
Select using multiple fields 
Allows subsorts 

Prints mailing labels 
User-defined print formats 
Multiline defined print formats 
Add/delete fields to/from file 
Merge files 

Calculation options 
In-memory data entry 

Data entry default values 
Interface to VisiCalc 


a г 2 2 —< Z< 


more, how do you get up and running 
again? This area is complicated by the 
spectre of software piracy and the 
high mortality rate among new busi- 
nesses. 

Current utility refers to initial de- 
finition, data entry, data retrieval, 
report printing, interface to outside 
packages, human factors, document- 
ation, and something | call “macro- 
efficiency.” No matter how portable 
and maintainable a system is, if it's 
not useful there’s no point in having 
it. 

Portability 

Infotree is the most machine-inde- 
pendent system we will examine here. 
It is distributed in UCSD Pascal (de- 
veloped at the University of Cali- 
fornia at San Diego) p-code (pseudo- 
code) and, with the proper utilities, 
can be transferred to other UCSD sys- 
tems. The CCA DMS also has slight 


On-Line 


З Z = Database 
2 2 Data Master 


< < CCA DMS 


ә 2 2 Data Factory 
< 2 DBMS 


2 Z Z Information 
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Table 1: A quick summary of features for Apple II data-base management systems. 
DBMS and Information Master are both file-management programs used in conjunc- 
tion with Data Master, a file-restructuring program. Infotree's tree structure gives 
record sizes slightly different meanings (each node is identified by a key of up to 18 
characters in length; each node can contain up to 18 lines of 26 text characters). 
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Nobody's 

better protection 

than The Marshal 

in Winchester territory. 


You got yourself a Winchester disk drive 

with all that large system power. Great! 
But trying to utilize your floppy drive for backup just isn't working. 
And bit-streaming tape cartridge drives offers no practical protection, 
because the usual need is archival storage and replacement of 
individual files lost through operator error; but the streamer 
tape data cannot be reconstructed by separate files easily. 


Enter The Marshal to your rescue. 


He's the only match in speed, 
capacity, and capability for your Winchester. 
As Thomas S. Stellinger, Manager of Marketing Literature 
with Computer Service Systems Network, Inc. stated in 
InfoWorld, “Intelligent tape subsystems, combining the 

1/4-inch tape cartridges with file-oriented software 

offers the best solution to hard disk backup...a utility 

program...allows the user to save every file in the 
system, as well as to restore individual files by пате." 


The Marshal from TKS Corporation. 


The only complete hardware/software protection 
device for computer hard disk systems. 


The Marshal follows commands, 
is fast, and thinks for himself. 


Formatted capacity is 13.4 megabytes. The transfer 
rate is 192,000 bits per second. And he can 
determine which files have been updated since last 
saved, in order to recopy only those specific files — 
saving time. Then records the date he made the copy. 


Perfect protection for the perfect price. 
Your OEM Distributor can introduce you 
to arack mount unit or a table top console 
for much less than you'd guess. 
Take this ad to your dealer today, save a heap of 
money off the regular price, and get the best 
protection available in Winchester territory. 
The Marshal from Turnkey Systems 
=orperateg would: sure be happy to help you. 
wee Call 1-800-327-2848, 


Turnkey Systems Corporation 
8472 NW 56 Street, Miami, FL 33166 


TQWINSET FINE ADVERTISING 


potential for machine independence; 
it is available in source code and 
could be translated into another 
dialect of BASIC, The other systems 
(Data Factory, On-Line Database, 
and High Technology's DBMS and 
Information Master) come on locked 
or unlistable disks and have no ma- 
chine independence. 


At a Glance 


Name 
The Data Factory 3.0 


Type 
File management and retrieval system 


Distributor 

Micro Lab 

811 Stonegate 
Highland Park IL 60035 
(312) 433-7877 


Price 
$150 


Format 
Locked 5-inch floppy disk 


Language 
Applesoft BASIC 


Documentation 
88 pages 


At a Glance 


Name 
ССА Data Management System 5.2 


Type 
File management and retrieval system 


Distributor 
Personal Software 
1330 Bordeaux Dr 
Sunnyvale CA 94086 
(408) 745-7841 


Price 
$100 


Format 
5-inch floppy disk 


Language 
Applesoft BASIC 


Documentation 
130 pages 
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Infotree does not include any data- 
file transfer utilities, but there is a text 
file on the program disk that details 
how data is stored. Infotree uses a 
binary tree and consists of a set of 
records that can be used for text or as 
nodes in the tree. 

The CCA DMS provides utilities 
for transferring data between Visi- 
Calc and DMS using Software Arts’ 
DIF (Data-Interchange Format), The 
documentation provides information 
on the structure of DMS records and 
examples of the use of this informa- 
tion (including a program that uses 
DMS files). 

The Data Factory provides a Con- 
struct/Append option that enables 
you to read text files created by other 
systems into Data Factory files. The 
Data Factory can also add or delete 
fields in a record and create new files 
that include the new format and your 
old data. Information is not provided 
on the structure of Data Factory files. 
This system provides flexible meth- 
ods of moving data into the system, 
but no documented way of moving 
data out to other systems. 


The On-Line Database does not 
provide any transfer utilities or file- 
structure information, 

High Technology's DBMS has no 
utilities that increase flexibility, but 
both Data Master and Information 
Master will accept DBMS files. An 
option for transferring data from In- 
formation Master to DBMS is not 
provided. Data Master can create 
new DBMS files from old DBMS files. 

Data Master is a package of utilities 
for use with either DBMS or Informa- 
tion Master. It does not document 
methods of working with files created 
by other systems. Data Master in- 
cludes some nice options for adding 
or deleting fields in a record and for 
transferring records that meet user- 
specified criteria to another data file. 
There is a Data Master equivalent to 
the command “Select all records 
where the ZIP code field has the value 
22153, and the Amount Owed field is 
greater than $10,000; then, transfer 
only those records to a new data file 
leaving out the phone number but in- 
cluding a new field called Comments 
whose value is big spender, Data 


Master does supply an extensive set 
of file restructuring features that are 
quite useful. 


Maintainability 

With the coming of the locked disk, 
a widespread misnomer has devel- 
oped an appropriate meaning. I refer 
to “software maintenance.” Infotree 
and the CCA DMA come on copy- 
able disks, which enables you to keep 
as many backup disks as you wish. 
The Data Factory comes on two un- 
copyable disks. “Disk insurance” is 
available for $17.50 per year. This 
provides for replacement of blown 
disks and updates to the system. 
Data Factory disks can also be re- 
newed for a $10 fee if you don't have 
disk insurance, A backup copy of the 
On-Line Database is available for 
$15. When you return High Technol- 
ogy's license, you are sent a backup 
copy of Data Master or Information 
Master. DBMS is copyable but it can- 
not be listed. High Technology says it 
will replace blown disks for $25. 

Only the CCA DMS provides ac- 
cess to source code. Áccess to source 
code is reassuring to a purchaser (but 
see Gemignani's "Legal Protection for 
Computer Software" for a discussion 
of the current legal situation concern- 
ing software protection). 

Infotree provides a file compres- 
sion option that removes deleted in- 
formation and improves access time 
by sorting and relinking the remain- 
ing data. Sorting is also done during 
data entry. The only subsorts are 
those built into the tree structure (the 
subbranches of each branch are 
sorted). 

The CCA DMS allows up to ten 
levels of subsorts. (Whenever two 
records have the same primary-sort 
field, they are arranged by the sec- 
ondary-sort field, and so on.) The use 
of source and destination disks allows 
you to sort large files. 

The Data Factory allows what 
amounts to sorting by subfields for 
day, month, and year. But that's ail. 
And since this information must be in 
one field, in an invariant format 
(dd/mm/yy), you lose considerable 
flexibility of ad hoc query. Of course, 
you could do without time subsorts 
(or enter the data twice). Single- or 
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; features: 


MicroDaSys | 
\ 2877 Wilshire Blvd., Santa Monica, СА 90403 
1 Call (213) 829-6781 TWX: 9A0-32A 2319 


dual-drive sorts of a full-disk data file 
are possible. 

The On-Line Database allows sub- 
field sorts. Data is sorted at time of 
entry, but with reasonably small sets 
of defined sorts, data entry is not 
slowed too much. 

The High Technology DBMS also 
allows subfield sorts, but sorting is 
separated from data entry. An Omit 
Sort Update option allows Informa- 


At a Glance 


Name 
Data Base Management System 


(DBMS) 5.2 


Type 
File management and retrieval system 


Distributor 

High Technology 

POB 14665 

8001 Classen Blvd 
Oklahoma City OK 73113 
(405) B40-9900 


Price 
$100 


Format 
5-inch floppy disk 


Language 
Applesoft BASIC 


Documentation 
55 pages 


At a Glance 


Name 
Data Master 3.2 


Type 
File-reorganization utility 


Distributor 

High Technology 

РОВ 14665 

8001 Classen Blvd 
Oklahoma City OK 73113 
(405) 840-9900 


Price 
$100 


Format 
Locked 5-inch floppy disk 


Language 
Applesoft BASIC 


Documentation 
36 pages 
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tion Master to postpone sorting until 
the end of your entry or file-modifica- 
tion session. Sorting can also be com- 
pletely separated from data entry, but 
some extra work is involved (deleting 
and redefining sort-definition files). 
Technically, Data Master performs 
no sorting, but is simply a utility pro- 
gram for reorganizing files into dif- 
ferent formats. 

Infotree allows you to add or delete 
nodes, one by one, to or from your 
"infotree"—not a particularly power- 
ful method. The On-Line Database 
doesn't have any facilities of this sort. 

There are no explicitly documented 
methods of adding or deleting fields 
from an existing ССА DMS data file. 
But a small file could be transferred to 
a VisiCalc program that added or de- 
leted columns and transferred back to 
DMS (а VisiCalc row is a DMS 
record and a VisiCalc column is a 
DMS field). This may seem awk- 
ward, but it is possible. 

The Data Factory has several file 
redefinition facilities: Construct/Ap- 
pend is the most useful, but Replace 
and Math can also be useful. Con- 
struct/Append allows you to add or 
delete fields from your record defini- 
tion, change field length or field posi- 
tion, or append files that have fields 
of different lengths or in different 
positions. Replace lets you enter a 
constant into a specified field of all or 
selected records. Math lets you do 
one arithmetic operation involving 
two fields and store the result in a 
third field. 

Data Master is a comprehensive 
file-redefinition system. It requires 
source and destination files created 
by DBMS or Information Master. It 
can relocate fields and transfer se- 
lected subsets of a file, and create files 
that have an increase or decrease in 
the number of fields per record. It can 
merge files by multiple transfers to 
the same source file. You can transfer 
the results of calculations that use up 
to ten intermediate variables (like a 
calculator with memory locations) 
and, apparently, as many arithmetic 
operations as you have fields. Record 
selection can be by inequalities, 
equalities, or pattern matching (lead- 
ing or trailing string, floating string, 
or character in a specified position). 


Information Master has no file-re- 
definition options of its own. Its in- 
itial file-definition features are re- 
quired to create Data Master source 
files. Information Master allows you 
to load, edit, and save an existing file 
definition with a new name, À new 
file definition can be edited until data 
is entered into the file it defines, This 
capability simplifies the process of de- 
fining new source files for Data Mas- 
ter if the required file is similar to an 


existing file. 


Current Utility 

What will these systems do for you 
right here, right now? We will be ex- 
amining features that tell you 
whether or not you can use these sys- 
tems to define a data file that meets 
your needs, enter your data easily, 
get the reports you want, or exchange 
data with outside packages. We will 
see whether or not the systems take 
human factors into consideration, 
and will look at the documentation 
and discuss “macroefficiency.” 

With Infotree, the initial definition 
of the information structure (which 
most of the systems refer to as system 
creation) is intimately related to data 
entry. Аз you enter data you create a 
tree structure, If this structure fits 
your application naturally and isn't 
too redundant, it can be very pleasant 
to use, If it doesn't fit, or results in re- 
dundancy, then it isn't pleasant to 
use. Each node in the tree is identified 
by a key. Keys may contain up to 
eighteen letters. Text may be stored at 
each node. Text lines are twenty-six 
characters long and multiple lines can 
be appended. Each node has only one 
parent but may have multiple 
children. 

The ССА DMS has a close-to-stan- 
dard record-definition block that in- 
cludes information on field number, 
field ID (identification), field name, 
and field length. Sorts are defined 
separately. DMS allows you to define 
fields in which values are calculated 
automatically. You can say the DMS 
equivalent of "add field one to field 
two and put the result in field three." 
The length of a DMS record must be 
less than 233 characters, and a record 
may contain up to twenty-four fields. 

The Data Factory has fairly stan- 
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Ultra FAST BASIC Compiler 


CBBO," Compiler System's new native code Basic 
compiler. offers maximum speed and flexibility in creating 
applications to solve today's business problems. 


CBASIC " compatible: As an addition to the CBASIC 
family, CB80 has all the features of CBASIC (14 digit 
accuracy, long variable names, stream and record I/O, 
multiple line functions) plus these extras: 


* Relocatable machine code * 32K byte strings 

* Nested IF statements * ON ERROR GOTO 

* Variable type declarations * CALL statement 

with parameters * EXTERNAL and PUBLIC functions 
* Local variables in functions • Alphanumeric 

labels * Record LOCK and UNLOCK 


Expand your versatility. СВВО includes our LK80" 
linker. It allows you to create programs in separate 
modules and easily combine them. Powerful CHAINING 
capabilities, multiple library scanning, and easy linkage 
to assembly routines, are all part of КВО. 


CP/M’ and MP/M Il" compatible: CB80 supports 
the popular CP/M and MP/M Il operating systems. 
CB80's record LOCK and UNLOCK, combined with 
its superior speed makes it a natural for multiuser 
environments. 


Increase productivity and profits. Faster execution 
boosts system throughput and maximizes your computer's 
resources — an essential user feature. Coupled with 
reduced programming time, CB80 definitely improves 
your bottom line benefits. 


For your free СВВО brochure and licensing details, 
call us at (408) 649-3896, or write us today. 


DIGITAL RESEARCH 


PO. Box 579, Pacific Grove, Catifornia 93950 


Europe Vector, intl , Leuven, Belgium, 32(16)202496 
Far East Microsottware Assoc., Tokyo, Japan, 03-403-2120 


CBBO CBASIC. LK80 and MP/M I! are trademarks of Digitali Research CP/M is a registered 
trademark o! Digital Research € Copyright 1981 Digital Research 


dard file-definition features, although 
some are implemented strangely. For 
example, your field name must not be 
larger than your field. The tradeoff 
forced by this peculiarity will be dis- 
cussed later. A field may have up to 
239 characters. The number of fields 
per record must be less than 89. 
Initial definition for the On-Line 
Database is standard. You specify the 


At a Glance 


Name 
On-Line Database 


Type 
File management and retrieval system 


Distributor 

Blue Lakes Computing 
3240 University Ave 
Madison WI 53705 
(608) 233-6502 


Price 
$100 


Format 
Locked 5-inch Hoppy disk 


Language 
Applesoft BASIC 


Documentation 
21 pages 


At a Glance 


Name 
Information Master 3.10 


Type 
File management and retrieval system 


Distributor 

High Technology 

POB 14665 

8001 Classen Blvd 
Oklahoma City OK 73113 
(405) 840-9900 


Price 
$150 


Format 
Locked 5-inch floppy disk 


Language 
Applesoft BASIC 


Documentation 
145 pages 
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number of fields in your record, and 
for each field you specify its name 
and length, You can have up to twen- 
ty fields per record, twenty-six char- 
acters per field, 239 characters per 
record, nine sort keys per file, and 
unlimited subsorts per sort (three is 
recommended as a practical limit). 

DBMS gives you simple, direct file- 
definition features. You can define 
sorts during or after your initial defi- 
nitions, and subsorts are allowed. 
You can have up to twenty fields per 
record, and 100 characters per field. 

Information Master provides ex- 
tensive system-creation options. You 
can have up to twenty fields per 
record, 99 characters per alphanu- 
meric field, nineteen characters per 
numeric field, five sort keys per file, 
and five subsorts per sort. Up to 1000 
records are allowed per file, but not 
as many long records will fit on a 
disk: the number of records is limited 
to what will fit on one disk. 

Data entry for Infotree is disk-I/O 
intensive (as it is for all systems that 
don't let you accumulate data in 
memory), You spend a lot of time 
waiting for it to write information to 
disk. Worse, if you need the same in- 
formation in two separate branches 
of your tree, you must enter this in- 
formation twice. Data-entry com- 
mands are simple and direct (al- 
though they could be better docu- 
mented). 

The CCA DMS does not allow you 
the option of inspecting and correct- 
ing a record after you have finished 
entering it and before it is saved, If 


you wish to make corrections, you 


must use individual search, and up- 
date or delete commands. CCA DMS 
uses the standard prompt: it lists the 
field names before you enter your 
data. DMS does not have in-memory 
data entry. 

The Data Factory has good and 
bad data-entry features. It does have 
in-memory data entry, but it forces 
you to choose between cryptic 
prompts or efficient use of disk. (This 
is discussed in more detail under 
macroefficiency.) You can verify 
your entry before moving to the next 
record. 

The On-Line Database has the best 
data-entry features of any of the sys- 


tems I have examined, You can define 
default entries, and do in-memory 
data entry and avoid waiting for the 
completion of needless disk I/O. In- 
correct entries may be easily cor- 
rected by directing the cursor to the 
spot and reentering the data. 

DBMS allows field correction at 
the end of the entry of a record—it 
also does error checking, However, it 
does not allow in-memory data entry 
or default values, Information Master 
does not have user-controlled in- 
memory data entry, Sometimes it ac- 
cepts more than one record on its 
own initiative. Sometimes (rarely) it 
will miss characters because an inter- 
nal Applesoft operation takes place. 
It allows you to correct records be- 
fore saving them to disk, and it beeps 
after writing to disk. (The previous 
entry to any field is the default value 
of the current field.) 

The benefit of systems like these 
comes from the reports they produce. 
We will examine the way these sys- 
tems select a record to report, format 
the report, and calculate any derived 
results. 

Infotree's retrieval commands re- 
trieve either information about the 
tree structure or information that 
you have stored at the various nodes. 
Тһе commands are easy to learn 
(even though the documentation is a 
bit sparse), but they are not very 
powerful. If you do not anticipate the 
requests you need to make of Infotree 
and build them into your tree struc- 
ture, you will not be able to ask them, 
much less get an answer. If your tree 
structure goes directly from the "in- 
formation retrieval systems" node to 
the specific program nodes without 
passing through a "for the Apple" 
node, you will not be able to ask Info- 
tree "what information retrieval sys- 
tems run on the Apple?” —not even if 
that information is somewhere fur- 
ther up the tree. 

Several record-selection options 
are scattered through the CCA Data 
Management System. You can select 
records that have a particular record 
number, records that have a partic- 
ular value in a particular field ("Dis- 
play all records that have a value of 
information system in the type of 
software field"), and records for 


n if comes fo 
microcomputer soffware 
we wrote the book. 


Get Full Support 
We give the crucial dimension 

of after-sales service and full 
support to everything we sell. 
That includes: 

ФА telephone hotline where 
technical and customer service 
representatives will answer your 


How do you stay up-to-the-minute 
with the rapidly changing world of 
microcomputer software? Get the 
Lifeboat Catalog. 

The Latest Innovations 

The new Lifeboat Catalog is packed 
with the latest state-of-the-art software. 
And if we publish a new program after 


the latest catalog has gone to press, we = questions ll hours a day. 
enclose a flash bulletin in your copy. е Ап update service for software and 
The Greatest Selection documentation. 

Because Lifeboat is the world's largest pub- eTelephone, telex and mail-order service at the 
lisher of microcomputer software, our catalog New York headquarters and at overseas offices in 
offers you the greatest selection of programs for busi- England, France, Switzerland, West Germany and 
ness, professional and personal use. Our more than Japan. 

200 programs range from integrated accounting and eExport service providing software delivery to six 
professional practice systems to office tools for book- continents. 

keepers and secretaries to sophisticated tools for pro- eSubscriptions to Lifelines™, the monthly magazine 
grammers. Included are business systems, word that offers comparative reviews, tips, techniques, iden- 
processors, programming languages, database man- tified bugs and updates that keep you abreast of 
agement systems, application tools and advanced sys- change. 

tems utilities. Get It Now 

We specialize in software that runs on most small Lifeboat now serves tens of thousands of satisfied 
business computers. Our more than 60 media formats, customers with our breadth of up-to-date, fully tested, 
including floppy disks, data cartridges, magnetic tape fully supported and competitively priced software. 
and disk cartridges, support well over 100 computer You may not need all we offer, but we offer just what 
brands of domestic and foreign manufacture. you need. After all, we wrote the book. 


LIFEBOAT WORLDWIDE offers you the world's largest library of software. Contact your nearest dealer or Lifeboat: 


Eu. Жз, Bierce | Mail coupon to: Lifeboat Associates, #08 
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which the value of а particular field 
lies within a certain range ("Display 
all records for which the value of the 
cost field is between $50 and $400"). 
You cannot, however, do selections 
that require testing the values of 
multiple fields ("Display all records 
where the value of the host machine 
field is Apple and the value of the 
allows multiple selection criteria field 
is yes"). The system does select on 
partial matches. DMS has a some- 
what limited set of features that are 
quite cumbersome to use. 


The Data Factory includes several 
methods of selecting records that are 
not, however, grouped together, List, 
Search, Level Search, From/To, 
Compare, and Inspect/Change are 
separate main-menu options. The 
Level Search option allows multiple- 
criteria searching and searching for 
partial matches, You can specify 
record numbers if you wish. À com- 
prehensive set of features is provided, 
but using them is more difficult than 
need be. 


The On-Line Database does not 
allow selection by multiple criteria on 
multiple fields. You can specify a 
range that the value of a particular 
field must satisfy in order to select the 
record ("Select all records for which 
the last name field has a value of 
Dijkstra or greater and Wirth or 
less"). You cannot search for partial 
matches. 

DBMS allows multiple selection 
criteria on multiple fields. Inequalities 
are allowed, but not partial matches. 
Since subsorts are allowed, І consider 
these features to be reasonably com- 
plete. They are certainly very easy to 
use, 

Data Master has sophisticated se- 
lection features, but they are used to 
restructure files. They are not used 
directly for report purposes. Up to 
seven selection criteria may be 
entered. Multiple fields may be 
tested. You can test for equality, in- 
equality, or pattern match (leading, 
trailing, floating, or in a particular 
position). 

Information Master provides the 
same selection features as Data 
Master, The only difference is that 
they are used for reports rather than 
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restructuring. They even use the same 
notation and menu format. Both sys- 
tems are comprehensive and usable. 

Infotree allows you to print mailing 
labels, text you've stored at a node, 
or the structure of your tree, You 
don’t have the power to create your 
own formats, so the program is 
limited in this area. 

The CCA DMS gives good control 
over the format of your reports. You 
can create single- or multiple-line for- 
mats. Field position is variable in 
each line. You can save and reuse the 
formats you've created and use DMS 
to print mailing labels. Pages can be 
titled. Formatting features seem rea- 
sonably complete, and they're less 
cumbersome to use than other DMS 
features. 


іп-тетогу data entry 
speeds up file- 
management systems 
by reducing continuous 
disk-Intensive I/O. 


ж. -——X——m — ——— EE U 
The Data Factory allows multiline 


formats, but gives no spacing option. 
You can specify the number of fields 
per line, title your report, print mail- 
ing labels, and save formats, but 
these features are somewhat limited. 

The On-Line Database has a mail- 
ing-label format, but otherwise does 
not allow multiline formats. You can 
specify field position in its single-line 
format and save these formats. Its 
features are limited. 

Information Master allows you to 
create up to fifteen report formats per 
data file. You have up to 15 columns 
per line. Each column can have a 
heading, and you can specify that 
decimal points be aligned. You can 
also specify totals, subtotals, and al- 
gebraic calculations, insert short 
labels (such as "total," "subtotal," 
etc), and define multiline formats and 
print mailing labels. À nice set of fea- 
tures. 

DBMS has a mailing-label format 
and allows multiline printed reports. 
You can specify which columns your 
fields are to occupy, insert unchang- 
ing characters into your report for- 
mats ("literal strings"), and save for- 
mats. It's complete and easy to use. 


Infotree does not provide any cal- 
culation options, Neither does the 
On-Line Database. Тһе DBMS рго- 
vides totaling. 

The CCA DMS allows you to create 
calculated fields at the time you 
define your data file. Available func- 
tions are addition, subtraction, multi- 
plication, division, and expon- 
entiation, The total number of char- 
acters used in your formulas must be 
less than 228. Within this limit, you 
can create as many formulas as you 
wish and specify which fields should 
be used to store the results. 

The Data Factory provides a calcu- 
lation option called Math. You can 
add, subtract, multiply, or divide two 
fields, and store the result in a third 
field. You can also receive a report on 
the total, average, or count (number 
of records) of a specified field. You 
can enter selection criteria and use 
these functions at any time. 


Data Master allows you to add, 
subtract, multiply, or divide one field 
by another field, or use intermediate 
variables that you define, The inter- 
mediate variables are like memory lo- 
cations on a calculator. You can use 
up to ten intermediate variables. Mul- 
tiple-step calculations are allowed. 

Information Master allows the same 
operations as Data Master, as well as 
exponentiation and roots. Multiple- 
step calculations are allowed. 


DML (Data-Manipulation Lan- 
guage), as provided by CODASYL 
data-management systems, lets you 
read and write information into your 
data base from outside programs 
(among other things). None of the 
systems we're examining gives you a 
data-manipulation language, but 
some give you a little help. I get a 
headache when I think about all the 
incompatible files I'm collecting and 
want all the help I can get (see 
Martin's Principles of Data-Base 
Management for more about data- 
manipulation languages). Software 
Arts' DIF (Data-Interchange Format) 
is used to transfer information to and 
from VisiCalc and the CCA DMS. If 
DIF is widely used we might get some 
relief from incompatability head- 
aches, 

Only the CCA DMS provides a di- 
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JUDGE THE REST, THEN BUY THE BEST 


Only GIMIX offers you SOFTWARE SWITCHING between MICROWARE's 05.9 and TSC's 
FLEX. Plus you get the power of the GMXBUG system monitor with its advanced debugging 
utility, and memory manipulation routines. A wide variety of languages and other software is 
available for these two predominant 6809 Disk Operating Systems. 


You can order a system to meet your needs, or select from the 6809 Systerns featured below. 


JUDGE THE FEATURES AND QUALITY OF GIMIX 6809 SYSTEMS 


GIMIX' CLASSY CHASSIS‘ is a heavyweight aluminum mainframe cabinet with back panel cutouts to conveniently connect your terminals, printers, drives, monitors, 
bic. ^ 3 position keyswitch lets you lock out the reset switch. The power supply features a ferro-resonant constant voltage transformer that supplies 8V at 30 amps, + 15V at 
3 amps, and — 15V at 5 amps to insure against problems caused by adverse power input conditions. It supplies power for all the boards in a fully loaded systam plus two 
54" drives (yes! even a Winchester) that can be installed In the cabinet, The Mother board has fifteen 50 pin and eight 30 pin slots to give you the most room for expansion 
of апу 5550 system available. 11 standard baud rates from 75 to 38.4K are provided and tha 1/0 section has its own extended addressing to permit the maximum memory 
address space to be used. Тһе 2 Mhz 6809 CPU card has both a time of day clock with battery back-up and a 6840 programmable timer, |t also contains 1K RAM, 4 
PAOM/ROM/RAM sockets, and provides for an optional 9511A or 9512 Arithmetic Processor. Tha RAM boards use high speed, tow power STATIC memory that is fully com- 
patibie with any ОМА technique. STATIC RAM requires no refresh timing, no wait states or clock stretching, and allows fast, reliable operation. The system includes а 2 port 
RS232 serial interface and cables. All GIMIX boards use gold plated bus connectors and are fully socketed. GIMIX designs, manufactures, and tests In-house its complete 
line of products, All boards are twice tested, and burned in electrically to insure reliability and freedom trom infant mortality of component parts. All systems are assembled 
and then retested as a system after being configured to your specific order. 


56KB 2MHZ 6809 SYSTEMS WITH GMXBUX/FLEX/OS-9 SOFTWARE SELECTABLE 


With 858 single density disk controller . - Sr bote hoan cn (pr Wider и PUES .... $2988.59 
With 468 DMA double density disk controller. . Ж ҮКҮ CERERI ор манына ТЄР $3248.49 
to substitute Non-volatile CMOS RAM with battery Босс тӘ Bg adc eee wane ee as (nee T TETEE APET EET o АН? 
for 50 Hz export power supply models, add ......,......... NH TRECE PT MS T Vice ow d woe b D ТҮГҮ ГГ" 30.00 


Either controller can be used with any combination of 5" and/or 8" drives, up to 4 drives total, have data recovery 
circuits (data separatars), and are designed to fully meet the timing requirements of the controller |.C.s. 


5 14" DRIVES INSTALLED IN THE ABOVE with all necessary cables 
SINGLE DENSITY DOUBLE DENSITY 
Formatted Unformatted Formatted Unformatted 
40 track (4ВТРІ) síngla sided 199,680 250,000 341,424 500,000 2 for $700.00 Chari shows total 
40 track (4BTPI) double sided 399,360 500,000 718,848 1,000,000 2 for 900.00 capacity in Byles for 
80 track (96ТРІ) single 404,480 500,000 728,064 1,000,000 2 for 900.00 ? driver: 
80 track (96ТРІ) double 808,960 1.000.000 1,456,128 2,000,000 2 lor 1300.00 


Contact GIMIX for price and availability of 8" floppy disk drives and cabinets; and 5" апа 8" Winchester hard disk system. 
128KB 2Mhz 6809 DMA Systems for use with TSC's UNIFLEX or MICROWARES's OS-9 Level 2 


(Software arid drives ner includadis 222 54545 vx eset ase MUN i Os EVE $3798.39 
to substitute 128KB CMOS RAM with battery back-up, айа, ....... ................... in eed eae vk ГОК CEN ES ee rey. BU 
for each additional 64K B NMOS STATIC RAM board, айда............................................................ 639.67 
for each additional 64KB CMOS STATIC RAM board, аба................................... "ОЛАСЕ ЛГ ТҮСТҮҮ. 988.64 
torso Hz export DOWwBLSUDDIV, Sd0... =. oo 66 os rea RENE oh в ооа ERA ROC ooa EAD ODE on eaves ағ paren 20.00 


NOTE: UNIFLEX can not be used with 5" тіпіНорру drives. 
GIMIX has a wide variety of RAM, ROM, Serial and Parallel I/O, Video, Graphics, and other 5550 bus cards that 
can be added now or in the future. Phone or write for more complete information and brochure. 


THE SUN NEVER SETS ON GIMIX USERS 


MIX Systems are found on every continent, except Antarctica. (Any users there? If so, please contact GIMIX so we can 
ange this.) A representative group of GIMIX users includes: Government Research and Scientific Organizations in 
stralia, Canada, U.K., and in the U.S.; NASA, Oak Ridge, White Plains, Fermilab, Argonne, Scripps, Sloan Kettering, 
з Alamos National Labs, AURA. Universities: Carleton, Waterloo, Royal Military College, in Canada; Trier in Germany; and 
the U.S., Stanford, SUNY, Harvard, UCSD, Mississippi, Georgia Tech. Industrial users in Hong Kong, Malaysia, South 
Ica, Germany, Sweden, and in the U.S.; СТЕ, Becton Dickinson, American Hoechst, Monsanto, Allied, Honeywell, Perkin 
пег, Johnson Controls, Associated Press, Aydin, Newkirk Electric, Revere Sugar, HI-G/AMS Controls, Chevron. Computer 
inframe and peripheral manufacturers, ІВМ, OKI, Computer Peripherals Inc., бите, Floating Point Systems. Software 
uses; Microware, T.S.C., Lucidata, Norpak, Talbot, Stylo Systems, AAA, HHH, Frank Hogg Labs, Epstein Associates, 
ftwest, Dynasoft, Research Resources U.K., Microworks, Analog Systems, Computerized Business Systems. 


GIMIX Systems are chosen by the Pros 
because of quality, reliability and features. 


GIMiX: 


The Company that delivers 

Quality Electronic products since 1975, 

1337 WEST 37th PLACE, CHICAGO, IL 60609 
(312) 927-5510 • TWX 910-221-4055 


TO ORDER BY MAIL 
SEND CHECK ОА MONEY ORDER OR USE YOUR VISA OR MASTER CHARGE. Please aliow 3 weeks юг personal checks to cear, 

U.S. orders add 55 nanding (f order is under $200.00, Foreign orders add $10 handing А arger is under $200.00. 

Formgn orders over $200.00 wil be shipped ма Emery Air Freight COLLECT, and we wit charge no handling. АЛ orders must be propad in 1),5, 
funds, Please note thal foreign checks have been taking about В weeks for collection so we wouk advise wiring money, ог checks drawn ол a 
bank account in the U.S.. Dur bank is the Continental Ninos National Bank ot Chicago, account 873-32033 Visa or Master Charge also accepted. 

GIMIX INC, reserves the right to change pricing and product specifications at алу ume without further поса 
Gif IX* ало GHOST' are nagistered tradarmarks of GIMIX Inc. 1981 GIMIX Inc. 
FLEX AND Шек are trademarks of Technical 
ConsuRants Inc. 05-9 is a trademark of Micraware inc. See their ads for 
other GIMIK campalibis software 


rect interface to VisiCalc. Perhaps I 
should qualify that by saying Visi- 
Calc “programs” often require some 
editing before interchange (unless you 
like empty fields and literals inter- 
spersed in your data). Since VisiCalc 
provides only primitive filing options 
and limited information storage in 
main memory, I expect that many 
file-emanagement systems for the 
Apple II computer will eventually 
supply a direct interface. 

Infotree provides a text file that 
contains information about how to 
interface your own software to the 
Infotree data files. Neither the Data 
Factory nor the On-Line Database 
provides such information. DBMS 
has new documentation (which I 
haven't seen). The old documentation 
didn't provide any interface informa- 
tion. Both the CCÀ Data Manage- 
ment System and Information Master 
provide useful information, DMS and 
Information Master give you the lay- 
out of their files and describe the pur- 
pose of each field. The CCA package 
even includes sample programs. 


нем! 


aee 


Commands are simple and direct 
with Infotree. À help command prints 
out a list of possible commands with 
a brief explanation of each command. 
The command notation is consistent. 
Infotree is pleasant to run. 

There is considerable room for im- 
provement in this area for the ССА 
DMS. Commands are complex and 
the formats are not consistent. You 
must remember the correct places to 
put commas, exclamation points, 
apostrophes, and various cryptic 
codes. (Two good discussions of 
human factors are Shneiderman, 1980 
and Snodgrass, 1980.) 

The Data Factory has the largest 
main menu of any of the seven pack- 
ages. Many of the main-menu options 
are slight variations of each other and 
could easily be grouped together as 
suboptions of a single main-menu 
item. This would improve the clarity 
of the system. The Data Factory asks 
you whether or not you have a 
printer each time you boot the system 
or shift from one data file to another. 
These are not the characteristics of a 


Speech Synthesis using the 
Votrax SC-01 with the 


5-100 P.C.BOARD 


3er. HecALK E! 


° 64 PHONEMES AND 4 INFLECTIONS PROVIDE AN 
UNLIMITED VOCABULARY THAT IS USER PROGRAM- 
MABLE. * MORE NATURAL SPEECH OR MULTIPLE 
VOICES ALSO, WITH PROGRAMMABLE OSCILLATOR. 
“ EASILY PROGRAMMED IN BASIC! е CALL OR WRITE 


FOR COMPLETE DETAILS. 


NEW! 6809 SMALL BASIC: МІН BASIC! 


« 2K INTEGER BASIC FOR ADS MONITOR ADSMON 
(ADSMON 1/0 CALLS ALTERABLE). • POSITIONABLE ОМ 
ANY PAGE BOUNDARY. * 20 INTEGER VARIABLES AND 
AN INTEGER ARRAY. • 7 BUILT- IN FUNCTION CALLS 
ARITHMETIC, LOGICAL AND RELATIONAL OPERATORS 
AND MUCH MORE! 


Ackerman Digital Systems, Inc. 


* Votrax Trademark 
Federal Screw Works 


286 November 1981 € BYTE Publications Inc 


110 No. York Rd., Suite 208 
Elmhurst, IL 60126 


(312) 530-8992 
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considerate system. On the other 
hand, it does have in-memory data 
entry (and that shows some consider- 
ation for human factors). The Data 
Factory is a little harder to use than 
need be. 

The On-Line Database is the most 
understanding in term of human fac- 
tors. It is menu driven, simple, and 
direct, and the data-entry features are 
outstanding. The menus are easy to 
understand, and because the system 
searches for the next record as you 
view the current one, your waiting 
time is greatly reduced. Very pleasant 
to use. 

DBMS has a few weaknesses (one 
being an excessively long main menu 
that distinguishes between "search the 
data base," "print the data base in 
user's format," and "print the data 
with rmailing list format"). But, all 
things considered, it's reasonably well 
engineered and the menu format is 
generally uniform throughout the 
system. 

Information Master and Data Mas- 
ter have good consideration for 
human factors. Menus are not exces- 
sively long and commands are 
grouped logically. Their command 
structure is less uniform than that of 
DBMS, but otherwise seems well de- 
signed. High Technology made an in- 
telligent decision in using the same 
command format for both Informa- 
tion Master and Data Master (the two 
programs were designed for each 
other) They could have achieved 
more uniformity within that com- 
mand format (either letters or num- 
bers for specifying menu options, but 
not both; a single format for menus, 
etc), but their consideration for 
human factors is generally good. 

Documentation serves different 
purposes at different times. The kind 
of documentation that is best when 
you're first learning a system is not 
the best when you've had some expe- 
rience. The writer must include a tu- 
torial, reference material, and con- 
sider who the reader is (a novice? А 
grandmaster? someone in between?). 

Infotree's documentation is sparse, 
but because its user interface is well 
designed, this is acceptable. А text file 
on the program disk explains 

Text continued on page 292 
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DIGITAL HARMONY 


by John Whitney 


A new synthesis of 
sight and sound 


Digital Harmony loys the 
foundation for the whole new 
feld of audio-visual art made 
possible by microcomputers. 
John Whitney, a pioneer of the 
special effects technology 
used in STAR WARS and 2001: 
A SPACE ODYSSEY. explains the 
special union of computer 
graphics and music, His 
computer-generated visual 

art graphically depicts the 
laws of harmonic motion 
commen to all music. 


Digital Harmony includes a 
complete description of 
Whitney's computer, periph- 
erals, and film techniques. 
Colorful illustrations are in- 
cluded, as well as the program 
listings that generated them. 
Тһе descriptions are sufficlent 
for anyone to begin to explore 
this new territory as a com- 
poser and computer experi- 
menter ~ transforming the small 
computer into an ideal instru- 
ment for creating composltions 
іп cural and visual art. 

John Whitney is on the 
Faculty in the Department 
of Ап at the University of 
California, Los Angeles. 


ISBN О-О7-О?ОО15-Х 
240 pages 
dis ud 

Over Color 

over S0 coo" 621,95 
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Cartwheels 


by Scott Kim 
Foreword by Douglas Hofstader 
Backword by Jef Raskin 


Surprising symmetries in 
design and letterforms 


Illusion, , calligraphy .... 

visual magic - Scott Kim's new 
book, inversions, delights the 
eye and enchants the mind. 
Fillea with intriguing designs. 
words that read the some right- 
side ur and upside down, 
words within words, and un- 
expected symmetries, these 
composition: create a fresh 
way to look at the alphabet. 
The text includes the visual 
principles of symmetry, lettering. 
and problem solving that are 
basic to these images. The 
author also draws parallels to 
related exercises in perception 
in such diverse areas as art, 
music, word play, and mathe- 
matics. Scott Kim's original 
inversion designs first арреагес 
In Omni magazine, inspiring 

оп overwhelming reader re- 
sponse. An irresistable chal- 
lenge. invertible writing appeals 
to everyone who loves beauty 
in mathematics ond design. 


Scott Kim is a doctoral student 
in Computer Science at Stan- 
ford University and is a concert 
pianist and composer 


ISBN O-O7-O34546-5 
128 pages 

softcover 

over 50 illustrations 
available summer 1981 


$8.95 
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BEHAVIOR, 
AND ROBOTICS 


by James S. Albus 


Robotics design 
and applications 


This computer-oriented guide 
explores how the brain functions 
primarily as a computer device 
for generating and con- 
trolling behavior. The author 
assesses behavior as d product 
of three hierarchies of 
computing modules: 

* memory modules 

• behavlor-generating modules 
e sensory-processing rnodules 


A section on artificial inteli- 
gence ties this hierarchical 
model to vital compufer 
science techniques such as 
planning, probiem-solving, 
machine vision, natural 
language understanding and 
knowledge representation, A 
Closing section on robotics 
discusses the design consid- 
erations іп constructing a robot 
control system fashioned after 
this model of the brain, and 
explores the current and 
potential use of robots in 
our environment. 

Dr. )агпе S. Albus is Project 
Manager with the National 
Bureau of Standards. 


ISBN О-О7-000975-9 


400 pages 
hardcover 


180 Illustrations 


$16.95 


THE BRAINS OF 
MEN AND MACHINE 


by Ernest W, Kent 


Human models for 


computer design 


When the “Brains of Men and 
Machines” series of articles 

first appeored in BYTE 
magazine, the response was 
Immediate and enthusiastic. 
Now Ernest W. Kent hos expand- 
ed his ideas about the brain 
into a full-length book. As 
researchers begin fo unravel 
the mysteries of the brain's 
chemical, electrical, and 
synaptic circuitry. their findings 
are becoming immedlotely 
applicable to advances in 
robotic behavior and computer 
design. The Brains of Men and 


' Machines “dissects” the brain 


to provide new insights Into 
computer design and artificial 
intelligence. 


It is one of the rare books that 
transcends disciplinary bound- 
aries, In it the ever-increasing 
relationship between man and 
machine is freshly examined - 
a relationship, Professor Kent 
concludes, that is todoy being 
reexamined in the light of 
mans own neurological 
self-image. 

Dr. Ernest W. Kent Is a 
Professor of Physiological 
Psychology and Psycho- 
pharmacology at the University 
of Minois at the Chicago 
Circle Campus. 


ISBN O-O7-O34123-O 


3O4 pages 
$15.95 


hardcover 
illustrated 


The BYTE BOOK Collection ................. 
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BASIC 

SCIENTIFIC 2 A 
SUBROUTINES, 

VOLUMES 


1 AND 2 
by Fred Ruckdesche) === 


Valuable programs for 
professional and hobbyist 


THREADED 
INTERPRETIVE 
LANGUAGES 


Бу Ronald Loeliger 


How to implement 
FORTH on your 280 


Threaded languages (such as FORTH) are 
compact, giving the speed of assembly 
language with the programming ease of 
BASIC. They combine features found in no 
other programming languages. This book 
develops an interactive. extensible 
language with specific routines for the Zilog 
28О microprocessor. With Ihe core inter- 
preter, assembler, and data type defining 
words covered in the text, it 15 possible to 
design and implement programs for almost 
any application and equivolent routines 

for different processors. 


Ron Loeliger is a Senior Analyst with 


Designed for the engineer, scientist, 
expenmenter, ond student, this series pre- 
sents a complete scientific subroutine 
packoge in BASIC. 

* Volume 1 covers plotting, complex vari- 
ables. vector and matrix operation, 
random number generation, and series 
approximations. 

* Volume 2 continues with leost-squares 
approximation, special polynomial 
functions, approximating techniques, 
optimization, roots of functions, inter- 
polation, differentiation, integration, and Intermetrics, Inc. 
digital filtering. 

These volumes feature routines written in both ery vasih ii 

stondard Microsoft and North Star BASIC, hardcover 

extensive appendices, and subroutine illustrated 

crosé-referanss. 

Dr. Fred Ruckdeschel is a Principal S 
Scientist with Dynacomp, Inc. 1 8 " 9 5 


VOLUME 1 VOLUME 2 
ISBN О-О7-054201-5 |SBN О-07-054202-3 


336 pages 384 pages hardcover 
hardcover illustrated 
illustrated available Fall 1981 BEGINNER'S 


GUIDE FOR 
THE UCSD 
PASCAL 

| SYSTEM 


by Kenneth L Bowles 


Pascal ТНЕВҮТЕ 
BOOK 


——— ОР 


ques PASCAL 
Biaise W. Liffick, Editor 


А powerful, structured language 


The most popular Pascal 
version explained by its creator 


Written by the originator of UCSD Pascal 
System, this informotive book is an oriento- 
tion guide to the UCSD Pascal System. For 
the novice, this book steps through the 
System, bringing the user to a sophisticated 
level of expertise. Once familiar with the 
System, the reader will find the guide an 
invaluable reference tool for creating 
advanced applications. The packoge offers 
progroms which moy be run without 
alteration on: 
* DEC РОР-П or General Automation 
minicomputers 
ә Western Digital Microengines 
е BOBO, 8085. 280. 6502, 6800. 9900 or 
AM-1OO based microcomputers (includ- 
ing the popular Apple I! and Radio Shack 
TRS-BO microcomputers) 
Dr, Kenneth L Bowles is Director of the 
institute for information Systems, University 
of Calfornio. Son Diego. 


ISBN O-O7-OO6745-7 
204 pages 
soficover 


Based on articles, language forums, and 
letters from BYTE magazine, this work is a 
valable softwore resource. Pascal con- 
tinues to be popular os о structured pro- 
gramming language. Written for both 
potential and established users, this book 
Introduces the Pascal longuage and 
examines its merits and possible imple- 
mentotions, Featured are two versions of a 
Pascal compiler, one written in BASIC and 
the other in 8080 assembly language: 

a p-code interpreter written in both Pascal 
and ВОВО assembly longuage: a chess- 
playing program. ond an APL interpreter. 


ISBN O-O7-O37823-1 
334 pages 
hordcover 


$25.00 


$11.95 
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WHAT? a 


by Thomas Dwyer ond Margot Cntchfield 


A Structured Approach to 
Creative Programming 


Intended for both the novice programmer 
ond the experienced computer enthusiast, 
this book presents practical ideas for 
personal computer use at home or at work. 
its approach is especially suitable for 
educational purposes. Written by the 
leading contributors of computer educa- 
tion materiol, this book is an entertaining 
and resourceful tool There are over 60 
ready-to-use programs written in Microsoft 
and Level li BASIC for the TRS-8O in the areas 
of educationol gomes. financial record 
keeping. business transactions, disk- 
bosed tiles. and word processing, 

Or. Thomas Dwyer is a Professor of 
Computer Science ot the University of 
Pittsburgh. 

Morgot Critchfield is a doctoral student 
in Foundations In Education at the Univer- 
sity of Pittsburgh. 


ISBN O-O7-O18492.5 
343 pages 
softcover 

78 illustrations 


$11.95 


BEYOND GAMES: 
SYSTEM 
SOFTWARE 
FOR YOUR 
6502 
PERSONAL 
| COMPUTER 


by Kenneth Skier 


Creating programs for the Apple, 
Atari, Challenger and 
PET computers 


At last, a complete programming guide- 
book for owners of personol computers 
utilizing the 6502 microprocessor A self- 
contained course in structures progromming 
and top-down design, this book presents 
a powerful set of tools for building on 
extended monitor. disossembler. hexadec- 
imal dump routine, and text editor programs 
Programs are thoroughly explained, with 
cleor instructions for modifications 

Kenneth Skier is a Systems Programmer 
for Wang Laborotores, Inc, ond о Lecturer 
at MIT 


ISBN O-O7-O57860-5 
440 pages 
softcover 

illustrated 


$14.95 


stimulating, provocative, problem-solving 
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CIARCIA'S 
CIRCUIT 
CELLAR 


by Steve Ciarcia aa 


Practical uses for home computers 


Imaginative and practical, Ciarcia’s Circuit 
Cellar details o variety of microcomputer 
projects. A collection of the best articles 
from the popular series in BYTE magazine. 
this volume Includes 

е D/A conversion 

е Programming EPROMS 

• AC ramote-controlled appliances 

е digitized speech 

е touch input video display 


Complete instructions are given on how to 
construct each project. With amusing 
anecdotes and оп easy-going style. 
Ciarcia presents his moterial in such a 
manner that even a neophyte need not be 
afraid of it. 


ISBN O-O7-O10960-5 
125 родев 


softcover 
color photographs and diagrams 


$8.00 


CIARCIA'S 
CIRCUIT 
CELLAR, 
VOLUME |! 


by Steve Clarcio 


More practical uses for 
home computers 


Composed of popular articles from BYTE 

magazine, this volume tells how micro- 

computers can be uniquety interfaced to 

our environment. Projects include 

* building o computer controlled home- 
security system 

е computerizing appllances 

е transmitting digital information over a 
beam of light 

е building the Intel 8086 microprocessor 
System design kit 

° input-output expansion for the 175-80 


ISBN O-O7-O10963-X 

224 pages 

softcover 

photographs and diagrams 


612.95 


order now . . . үнү 


М!СЕО- 
COMPUTER 
STRUCTURES 


by Henry D'Angelo 


Digital Electronics, 
Logic Design, and 
Computer Architecture 


Today, there is an increasing demand for 
computer users who are nof only well-versed 
In software, but who сап also maintain, 
modify, and design their own hordware 
systems. 


This text introduces computer users with 
little or по background in digital hardware 
to the basic computer structures used in 
microcomputer design and microcomputer 
interfacing. Helpful examples and end-of- 
chapter exercises further illustrate the 
various concepts presented, and a detailed 
bibliogrophy provides additional reading 
opportunities, As a resource and textbook. 
it will assist 
е programmers and systems analysts 
* engineers and scientists 
• managers 
е students 


Detailed Instructor's Manual also avaiable. 


Dr Henry D'Angelo ss the Associate Dean 
of the College of Engineenng ond Professor 
of Manufacturing Engineering a! Boston 
University 


ISBN O-O7-O15294-2 instructor's Manual 
288 pages 
hardcover 
314 illustrations 


available spring 198) 6 5.95 
$18.95 


BYTE Books' reputation is based 
оп providing technically 
accurate, useful, and timely 
information, Established on the 
some principle as BYTE 
magazine, BYTE Book's evolved 
In response to the rapidly ex- 
panding audience of home 
and business computer users. 
Computer professionals and 


softcover 


enthusiastic newcomers need Address 
to keep pace with this 

unabated growth. This selec- 

tion of BYTE books can City 


expand your library of knowl- 
edge and expertise. 


TO ORDER, CALL TOLL 
FREE 800-258-5420, OR 
FILL OUT YOUR CHOICES 
IN THIS COUPON and 
return it with check, 
money order, or charge 
card number fo: 


ЕНІМ 

70 Main Street 
Peterborough, 

New Hampshire 03458 


M 
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ISBN О-О7-015298-5 


ЕШ 
7O Main Street 
Peterborough, New Hampshire O3458 


BUILD 

YOUR OWN 
780 | 
COMPUTER | a 
by Steve Ciarcia  ———— 


Every step spelled out for 
do-it-yourself buffs 


For the engineer. computer technician, 
student, and anyone Interested in building 
a computer rather than buying one. this 
practical quide shows how to build а wor! 
ing computer based on the Zilog 280 mic 
processor. Each computer subsystem is fu 
explained and supported by proven desk 
and testing informotion. The description 
focuses on o basic single-boord micro- 
computer cantalning 

е easy expansion to include a video termi 
eg1K-byte operating system 

• serial ond parallei ports 

г hexadecimal display 

e audio cassette moss storage 


Reoders сап modify the system fo meet 
personal needs, 

Steve Ciarcia is a Computer Consultant 
Electrical Engineer, and author of "Ask 
Byte" and "Ciorcia's Circuit Cellar" cotum 
in BYTE magazine. 


ISBN O-O7-O10962-1 
33O pages 

softcover 

available summer 1981 


$15.95 


Nome нн кке к нн кен _ ны 


ме Лр 


• Check enclosed in the amount of 
ae * Bill Visa. Card Number 
SB · Bill Master Charge. Card Number 
« Expiration Date 


Include 75c per book to cover postage 
and handling. 


TITLE PRICE QUANTITY AMO! 


SHIPPING 
TOTAL 
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Тһе MICROMINT Z8 BASIC 
COMPUTER/CONTROLLER board repre- 


sents a milestone in microcomputer price- 


performance. It is cheap enough to be 
programmed directly in a high level lan- 
guage, and efficient enough to be battery 
operated if required. The entire computer 
is 4" by 472" and includes a tiny BASIC 
interpreter, 4K bytes of program memory, 
one RS-232 serial port and two parallel 
ports, plus a variety of other features. Us- 
ing a powerful Z8 microcomputer chip and 
26132 4K X 8 RAM, the Z8 BASIC 
COMPUTER/CONTROLLER board is com- 
pletely self-contained and optimized for 
use as a dedicated controller. The unit is 
assembled and tested and comes with 
over 200 pages of documentation. 

The price, in single quantity, a tiny $195.* 
Optional power supply 

(+ 5,++ 12 and - 12V) $35. 


*Call Micromint for quantity pricing 


Micromint will put both a 
computer development system 
and an OEM dedicated controller 

in the palm of your hand 
for only $195. 


Z8 MICROCOMPUTER 
Оп board tiny BASIC interpreter. 
* Parallel and serial НО ports. 
° 5 interrupts. 


RS-232 CONNECTOR To Order: 

. Just attach а CRT terminal and immediately write Call Toll Free 
control programs in BASIC. 1-800-645-3479 
4K BYTES OF RAM 

«26132 4K X 8low power quasi-static For Information Call 
RAM. EPROM pin compatible. 1-516-374-6793 
SWITCH SELECTABLE BAUD RATES 

* 110-9600 BPS. MICROMINT INC, 
FULLY EXPANDABLE 917 Midway 


* Data and address buses available for 124K memory Woodmere, N.Y. 11598 
and VO expansion. 

е 2 onboard parallel ports. 

e7.3728MHZ crystal for fast control operations. 
JUMPER SELECTABLE MEMORY OPTIONS 

¢4K RAM, 2716 or 2732 EPROM operation. 
LOW POWER 


and -12V {optional power supply available). 


кам 
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As featured in Byte Magazine, July, August, 1981. 


ZB ts a trademark of Zilog Inc. 


Text continued from page 286: 


Infotree’s file structure. There is a 
table of contents, but no index. A 
handful of examples would improve 
things: Infotree’s documentation is 
tutorial, 

The documentation for the CCA 
Data Management System is clear 
and quite complete. In addition to all 
DMS functions (including the transfer 
of information between DMS and 
VisiCalc) there is, as previously 
noted, information on the format of 
DMS files and how to work with 
them from your own programs. The 
documentation includes a table of 
contents and an index. The documen- 
tation is both tutorial and for refer- 
ence. 

The Data Factory has reasonably 
complete documentation, but unfor- 
tunately it is sometimes unclear and 
most things are only explained once. 
The structure of the manual follows 
the structure of the main menu. For 
the most part, the manual works, but 
a little more detail (or an example or 
two) would make things clearer. 


i А TECE AA А1 
Bia 
UN ft 


There is a table of contents, but no 
index. Acceptable for both initial 
learning and subsequent reference. 

The documentation for the On- 
Line Database is very clear. It in- 
cludes a procedure for designing an 
application using the system and a 
backup procedure that uses disk rota- 
tion (similar to rotating your car's 
tires). Unfortunately, no descriptions 
of file structure have been included. 
There is a table of contents, but no 
index. It is mainly tutorial, but has 
some reference uses. 

Quite recently, High Technology 
introduced new documentation for 
DBMS. The previous documentation 
was sparse and І haven't seen the new 
documentation. But since it is re- 
ported to be fairly extensive (55 
pages), and written by the same per- 
son who wrote the documentation for 
Information Master and Data Master 
(see the next paragraph), І expect it to 
be generally good. 

The documentation for Data Mas- 
ter is generally good, as is Informa- 
tion Master's documentation. Both 
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manuals have essentially identical 
virtues. Chapter sections are divided 
into synopses and tutorial subsec- 
tions, and examples are numerous 
and detailed. The manuals go beyond 
describing the options and what they 
do; for example, under “Efficient 
methods for entering data,” the Infor- 
mation Master manual describes 
which options work best for entering 
large amounts of data that don't need 
to be accessed prior to completion, 
and which options work best when 
data comes in little by little and the 
data file needs to be accessed in- 
between. Each manual has a table of 
contents, a quick reference chart, and 
an index. They are useful for initial 
learning and for reference. 

А "microefficient" program is 
slightly faster or uses slightly less 
memory than average (often at the 
expense of error-prone, hard-to- 
maintain dirty tricks). А “macroefti- 
cient" program is substantially faster, 
or uses much less memory (usually 
because of intelligent choice of algo- 
rithm or data representation). For a 
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We Want To Give You $500! IN 


Yes that's right, we want to give you a certificate worth $5.00, 


redeemable on your first order of $50.00 or more AND our NEW 


for APPLE, HEWLETT-PACKARD and TEXAS INSTRUMENTS 
computers, PLUS TEXAS INSTRUMENTS, HEWLETT-PACKARD, 
SHARP & CANON calculators and {TT telephones. 


Мате 


Address 


City 


P. O. Drawer 808 Hwy, 64 at Old Hwy. 1 Apex, М. C. 27502-0808 


Cor REG 


(919) 362-7000 
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48 page Catalog showing а complete line of Hardware & Software | 
| 
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“THE BETTER BOARD’: 


SB-80 Single Board Computer 


2-80-А 
64К НАМ 


Size: 16" х 13" 
Same as 2 8” floppy 
drives. Requires: 


+5У 1.5 Атр 
-5V 10 Атр 
+12ү 1.5 Атр 


9582 500 


The SB-80 singie computer board along with 1072 8inchdisk drives.a 
power supply. ап enclosure, and a CRT give you a complete computer 
system that can be used for either business or personal use and will 
still allow for upgrade options (up to 4 floppy drives. 5 to 40 meg hard 


disk, or 24 x 80 character video). 


CONSTRUCTION 


e Computer is fabricaled onasingle 
printed circuit board 

e Sockets lor all integraled circuits 

e 50 pin connector allows access to 
system for future expansion. 


PROCESSOR 


e 7804 wilh 4 MHZ system clack 
wilh ag wait sfales. 


MEMORY 


е 64K al 200ns dynamic ВАМ is 
standard. 4116 IC's. 

» Parily protection is Standard. А 
memory errar places the system 
л a permanent wait state and 
tighls on LED indicalor 


ROM 
e 256 byles bootstrap ROM. 
2 SERIAL 1/75 


e Z80A-510/0 dual channal chip. 

e Two complete bidirectional serial 
poris with R5232 buffering. Fulty 
programmable for Asynch. Bi- 
synch, and SDLC. 

a Pragrammahie dual baud rale 
generator on board. Selectable 
baud rales up to 19.2kb Provi- 
sions for modem supplied clocks. 

æ Interrupis or polling under pro- 
gram control 


2 PARALLEL 1/05 


e 2BOA-PIO chip 

a Two complele TTL eight-bit bidi- 
rectional ports wilh exlra hand- 
shake lines. interrupts or polling 
under program control 

є Prinler suoportthroughone paral- 
le! рог! 


CP/M’ 2.2 & BIOS 


COUNTER/TIMERS 


e 780A-CTC chip. 

е Four separate counter/Iimers 
under program control. 
Counters can count external 
events and can interrupt or be 
polled. 

Timers are programmed to inter- 
тор! or signal ап exlernal device 
alter a desired time interval. 


FLOPPY DISK CONTROLLER 


* Uses Western Digital 1793 con- 
troller chip which supports 5011- 
ѕесісгеб formals under program 
control. 

a Standard ІВМ - CP/M single den- 
sity formals or double density for 
600K bytes per side. Density is 
selected by way of software con- 
trol runs CP/M 2 2° 


EXPANSION 


80 pin connector bus allows tor 
ите expansion capabilities. 


OPTIONAL 


Character video board 80 x 24 for 
use with black and white monitor 
using a stand-alone keyboard 
8215.00. 


OPTIONAL 


Winchester Host Adaptor board for 
Shugart SA-1000 ot Corvus Hard 
Disk Includes cables 

$315.00. 


OPTIONAL 
Siand-alone keyboard and cable 
plugs into computer board for 80 x 


24 video option. 
5190.00 


CP/M" 2.2 & BIOS modified by S & M systems 


Ia rum on single board 15 avatiable tor 


HOW TO ORDER 


$145 00 


Phone orders using American Express, Visa. MasterCharge, Bank wire transfer 
Cashier's or Certified check, Money Order. or Personal check (allow 10 days to 
cleat! Please add 5°, for shipping. handling and insurance minimum S500 00 
Conn residents add 7 5°, salesiax Allequipmentis subjectlopiice changes and 
availability without notice All equipment 15 new and comes compglele with 
талшасшгег5 warranly Showroom prices may differ from mail-order advet - 


lisement 
* CP/M is a tlademark of Digital Research Corp 
3304 pere qamestie U 5 | UP 


(203) 288-2524 ө Telex: 956014 
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Fully Assembled and Tested 


Is Nice. 


Introductory offer... $2425. 


Basic system with: 600K bytes 
е 1.2 megabytes 52990. е 2.4 megabytes $3490. 


Single Board Technology 


А Z80A CPU combined with the CP/M® operating system opens 
new vistas to software availability for eight-bit micros. FORTRAN, 
COBOL, BASIC, APL, PL/1 and Pascal are available now to accom- 
modate today's scientific, educational, sophisticated small 

business and personal system users. 
4 MHz Z80A CPU Ө 2-serial ports 
CP/M 2 operating system © 2-parallel ports 
64K 200ns main memory © 4-counter/timers 
8-inch dual floppy drives © Hard disk options 
50-ріп expansion connector available 


CPU — DISK DRIVE CABINET 

Metal cabinet wiih proportionately balanced ai! 
Tlow-convection cooling. AC power cord connector: 
lighted power switch: Fuse assembly: 0165 Dual 
drive power supply (Will also power single board 
CPU). All hardware included to mount 2 8" disk 
drives. Includes space area to mount any single 
board computer. Fully assembled and tested. 


5В-..............»-.....4... balingl Kir 5395 00 


dB aces ise xS x Weiss Bare Cabinet 595 00 
55/00 DISK DRIVE SYSTEM 
SB Assembied tested with28" drives . 51185 00 
DD/DD DISK DRIVE SYSTEM 


SB  Asemhied tested wilh 28" drives. 51650 00 


8" FLOPPY DISK DRIVES: 

Single Sided/Doubte Densily Double Sided/Double 
Density 

Shugart 800/801R _. ........ 539500 2/8770 00 
Shugart850/851R ,.,. , 5590 00 2/51140 00 


PRINTERS 

Okidala Microline 82A Bidirectional 

Friction/Pin Feed 9 x 9 Pin Head 5595 00 

Okidata Microline 83A 120 cps: 

Bidirectional 9 x 9 Pin Head 5795.00 

82A Tractor §75 00 

С.Моһ Starwriter (Parallel) 

25 cps, Daisywheel $1580 00 

C Itoh Starwriter (Paratel) 

45 cps: Datsywhee! $1850.00 

C.Itoh Starwriter Tractor $190.00 

TERMINALS 

Televideo 910 5625 00 
912C $725 00 
920C 6770 00 

ADOS Viewpoint $620.00 


16K Static RAM 4116 200п5 $2.30 ea. 16/532 00 


) 780А CPU 56.00 
С 780А СТС 56.00 
ZBDA PIO 56 00 

280A 510/0 51900 


ШИ Colonial Data Services Corp. 


105 Sanford Street Hamden, Conn. 06514 


more extensive discussion of this 
issue, see Ledgard’s BASIC With 
Style. 

Only the Data Factory and the On- 
Line Database have practical in-mem- 
ory data entry. All the other systems 
spend a lot of time writing to the disk. 
Because it regularly requires redun- 
dant data entry (if the same informa- 
tion is required by two branches of its 
tree) Infotree can be even more "inef- 
ficient." 

All the systems, except the Data 
Factory, make reasonably efficient 
use of disk space. Most systems allow 
you to give your fields a name that is 
longer than the data field itself. But if 
you wish to entitle a field "The Num- 


ber Of Years You've Owned This Sys- 
tem," the Data Factory requires you 
to reserve enough space in your 
record to hold the entire title. This 
means that you are regularly forced 
to choose between cryptic data-entry 
prompts and fairly large amounts of 
wasted disk. If you wish to sort your 
file in more than one order, there is 
more bad news. The Data Factory re- 
quires you to maintain a complete 
copy of your data file for each sort. 
Five sorts, five complete copies. 

The Data Factory's version of mul- 
ticriteria selection requires multiple 
readings of the data file. This is ineffi- 
cient, By contrast, the On-Line Data- 
base searches for the next record that 


meets your selection criteria while 
you view the current one. If the time 
you spend viewing the current record 
exceeds the search time, your next 
record seems to arrive the instant you 
request it. 

If you can choose when to sort, 
sorting speed becomes less important. 
Both Infotree and the On-Line Data- 
base require you to sort during data 
entry. You have no discretion (Info- 
tree also has a discretionary sort that 
performs slightly different functions). 
All the other systems allow you to 
choose when to sort. If you use a fair- 
ly small number of subsorts, On-Line 
Database and Infotree perform all 
right. The sorting efficiency of these 


THE FORMULA™ allows the computer professional to 
focus on the most important part of business: the needs 
of the client. Customized systems for any business appli- 
cation can be created in a fraction of the time required by 
conventional methods. 


е Interactive data entry, file updating, and 
maintenance routines are automatically 
generated from a definition of the fields. 


« Reports can be created through a unique 
full screen editor simply by typing a sample 
format. 


Menus and job streams are defined through 
a preprogrammed parameter-driven pro- 
cedure. 


* Fast response time is insured because 
each routine can be interpreted directly by 
the computer and data management is 
controlled by an efficient ISAM algorithm. 


THE FORMULA™ is a complete system language which 
brings the process of developing applications closer to 
the user's description of his needs. That's THE FORMULA'" 
for success. 


Disk and manual, $595. Manual only, $60. 


THE FORMULA™ will run on any 8080 or ZBO computer 
with CP/M” 48K RAM, 300K total disk storage, and a CRT. 


DMA € WE SPEAK YOUR LANGUAGE. 


DYNAMIC MICROPROCESSOR ASSOCIATES « 545 Fifth Avenue, New York, New Yark 10017 © (212) 687-7115 
We ship prepaid and COD orders. Shipping & handling charges extra: $5 UPS areas, $7 non-UPS areas, Mexico, Canada: $104 elsewhere, MasterCharge and VISA accepted. 
New York State residents add appropriate sales (ах, "CPIM is a lrademark of Digital Research. 
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Microcomputer Workstations 
from $7,995.00 


CI-MWS03-SB — LSI 11/2 computer workstation. 
LS! 11/2 CPU, 64KB Memory, power supply, KEV 11, 
in 16 slot rack mountable chassis. 2 port serial I/O. 
CRT terminal. 1 mega byte floppy disk system. Desk- 
top workstation .................... $7,995.00 


CI-MWS23-MB — LSI 11/23 computer work- 
station. LSI 11/23 CPU, MMU, 256KB Memory, 
power supply, in 16 slot rack mountable chassis. CRT 
terminal. 10 mega byte cartridge disk system. 4 port 
serial I/O. Desktop workstation ..... $11,995.00 


CI-1103LK — ІСІ 11/2 CPU, 64KB 
Memory, power supply, KEV 11 in 16 slot 
rack mountable chassis .... $2,450.00 


PDP 1103SE — LSI 11/2 CPU, 64KB 
Memory, power supply, KEV 11 in 8 slot 
rack mountable chassis .... $2,695.00 


С1-11/23 AC — LSI 11/23 CPU, MMU, 
256KB Memory, power supply, in 16 slot 
rack mountable chassis .... $4,995.00 


C19448-96 — 96 mega byte cartridge disk 
system with controller. 80 mega bytes fixed 
and 16 mega bytes removable .......... 

$10,500.00 


DON’T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 


Chrislin Industries, Inc. 


31352 Via Colinas e Westlake Village, CA 91362 е 213-991-2254 е TWX 910-494-1253 
LSI fj 18 a trademark ct Olgilal! Equipment Corp. 
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DISCOUNT 
COUPON 


d Bring mis COUPON into ong ol our stores ot ра 
mall lo our Ман Order sddress shown below | 
and receive a 20% DISCOUNT 
A on purchases trom this page of 360,00 or more. 
ЕІ Offer EXPIRES op December 15. 1981 
E NAME à 
[^| ADDRESS 
aaa CITY . STATE. 
PHONE МО 


Coupes scooped only Yih ІШІ mirar ёта пене Инь 


“7. 2-5] SERIES. 


225 MHz ал МНт 
Peres 3$ 168 | PESO $20 10 | Ғана G Ed} | caesus $t 
мын ъй | P-H-SIUB 1419 | fC кв | па-бе 1B d 
КЕШЕР б) ОМА 21.50 Aem к | 2.615.345 um 
БИТ нн DEM.IARS 


EPROM 2732 $1 1.90 
EPROM 2716:5 $6.50 


EPROM Erasing Lamps 


Ф ERASES 4 CHIPS ІН LESS THAN 20 MINUTES 

m 228, SIMPLE TG USE 8 SAFETY INTERLOCK 
& ERASES 2708, DE 17024. sic. 

АП ТЕРЕ " , БЕРШІ 


SORCERER COMPUTER — = Speaks Your Language 


IK - ж үй 
rak ines d BÀ Canam > ВА 


6 Uses Поні 
Chanter - roe ұлға, leer Edge Land Caton 


к £100 Eur - 
Order Риз Ми ie DP 1062: : Зак. ..61285,00 
Ж MICROPROCESSOR CRYSTALS Ж 
nuo rati 
| ына GAS] Wh PAER РЯН | arn сам FA 
ім ыш! гий ЕШ a mar иы ны Ste Ciba 
ШЕ сн | ше гін СҰРА 
ін LETE E | | 
теміз егін США 
|а ипе crid 
riéma weri Сла 
Had o wc Cel) 
а cuf ш MEE INA di 


tia ein иша WE стай E TES NS TENER 


6500 SERIES MICROPROCESSOR IC's 
A-i2MHz Bz(3MHz C=(4 MHz) 
1502 1 HHB7 | PREOEA SA BZ pó£3D-QOE 815 94 

PALOJA 980 | Fag) 80s 

PASOJA 15.07 | ГЕЯСТА 8.87 
P572 8982 
PEBIZA ЧОБ 
P&ák1] ang | PKA 
РИЯЛА HAZ 
рньім БОН 
PRGIAA B.HÀ 
rü5i5 BDA 
Faso 140 


RASJG-ON (564 | Р1/%3-02 


STOAES 00 MUT ACCEPT MAIL CADERE 


MAIL ORDER 


Р.П. BOX 2206Y CULVER CITY, CABD230 


Misean Crder 310.0 a имыл! ыншы, Шин! мі sd їн ина 
нй» тит charge 14% әнін MUrbiak міг гай argira drie Samp Meme uv 
кӛркі Ни ші іі пирншйй Ит нуға Sure pricipg miy ring Ios M Cedar кір ve 


PHONE ORDERS | E acne О 
0212} 641-4064) "ios 51.3100 


(404) 261-7100 
CULVER CITY HOUSTON 
11080 Jaftersan Blvri. 


2849 Richmand 
Culvar City, СА 90230 | Houston, TX 77098 
| (na 390-3595 


| (3) 528-3488 
—. PORTLAND SANTA ANA 
1125 М.Е В2па Аме, 


1300 E, Edinger Ave. 
Portland, OR 97220 Sania Апа, СА 82705 
(804) 257-8484 


EE (714) 541-8424 
SUNNYVALE TUCSON 
1054 E. El Camina AHi 


4818 E. aake 
Sunnyvala, СА 940 


97 Tucson, AZ В 
488) 243-4121 (802) 881- 28 
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systems should be sufficient unless 
your machine is busy more than 50 
percent of the time. 

The On-Line Database has 
achieved a significant “macroeffi- 
ciency" by having the whole program 
reside in main memory, This elim- 
inates the time the other packages 
spend swapping modules from disk. 


Infotree 

Now we will lock at our alterna- 
tives one by one: what collection of 
features each system has and how 
pleasant they are to use. Since Info- 
tree is in UCSD p-code, it is fairly ma- 
chine independent. Lack of file-redefi- 
nition features means your data is not 
so independent. Infotree is copyable, 
but again, you do not get source 
code. File maintenance is by individ- 
ual insertions and deletions. The pro- 
vided sort utility maintains efficiency 
of access to the data file. That gives 
you fair maintainability, 

Limitations іп Infotree’s query 
method reduce its usefulness. It will 
print mailing labels, but its formats 
are set in concrete, Within these 
limitations, human factors are good. 
System creation is a part of data en- 
try, and no calculation options are in- 
cluded. Information on interacting 
with outside packages is provided in a 
text file on disk, but documentation is 
sparse. Because tree structures often 
require redundant branches, Infotree 
wastes data-entry time and disk space 
(but only if your application requires 
redundant branches). There's no in- 
memory data entry. 

For all its limitations, Infotree is an 
interesting package and a good teach- 
ing system. After using it for a while, 
you will understand tree structures in 
a very direct way. It has good regard 
for human factors. 


ССА Data-Management System 

Since the ССА DMS runs on other 
systems (in other dialects of BASIC) 
and since you have access to its 
source code, you have some machine 
independence. Because you are given 
information on the format of its files 
and because there is a way to use the 
VisiCalc-to-DMS transfer facilities to 
restructure your files, you have some 
freedom, 


You can make backup copies of 
DMS and you can ехатпіле its source 
code. It allows subsorts and full-disk 
data files. You can define calculated 
fields when you define your data file. 
You cannot do multiple-criteria se- 
lection on multiple fields. Format 
control is good (multiple-line for- 
mats, mailing labels, saving formats, 
etc). The ССА DMS is the only sys- 
tem that has an interface to VisiCalc. 
It provides examples of usage of DMS 
files by outside programs. Its regard 
for human factors is poor. Documen- 
tation is clear and complete (you'll 
need it), Other than its lack of in- 
memory data entry, the efficiency of 
DMS is acceptable. If the system you 
get must work with VisiCalc, this is 
the one. 


The Data Factory 

Since the Data Factory comes on a 
locked disk, you have no machine in- 
dependence. You do get enough file- 
restructuring options to have some 
freedom from your initial record 
structure. Moving data from an ar- 
bitrary record structure into the Data 
Factory is quite simple. You get two 
uncopyable disks and several options 
for replacing bad disks. Sort and file 
redefinition options are sufficient to 
maintain your data file. 

The Data Factory gives you good 
flexibility of file definition. If your 
application requires a few large 
records (up to 88 fields per record and 
239 characters per field) the Data Fac- 
tory will accommodate you. You get 
in-memory data entry. Selection op- 
tions are comprehensive (multiple se- 
lection on multiple fields is 
permitted), Calculation options are 
good. Formatting options permit 
multiple-line formats. No interface to 
outside packages of your own soft- 
ware is supplied. Regard for human 
factors could be better. The menus 
are too long (that's confusing); sev- 
eral times, tedious sequences of ques- 
tions are used when a menu would 
work better; each time you change 
data files you are asked whether you 
have one drive or two, etc. It does not 
provide subsorts, except for the date- 
field subsort, It will let you choose 
when to sort. The Data Factory gives 
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64K Static. 


available now from stock 


Ultra Fast - 100 nsec. chips 
Fast access allows memory management 
manipulation without wait states. 


8/16 - 8 or 16-bits wide 
Dynamically switches data path width per 
IEEE Standard. 


Low Power 
Typical power consumption less than 2 amps 
for active board. Less for power down 


boards. 


$995 


"du ТТТ wasuuius 
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Extended Addressing 


24-bit IEEE addressing allows 16-megabyte 
range. Single shunt changes to 16-bit 


addressing. 


Fully Static 


No clocks, no refresh required for easy DMA 
use. 


Special Features 


Апу АК block can be disabled. Or, can disable 
everything above or below any 4K boundary. 
Available in 16K increments for OEM quantities. 


100 nsec. Chips - Qty. 1-3 
OEM & Dealer prices also available. 


=== =ч 
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ТО ORDER: 

Мау be ordered through your local computer store ог 
factory direct. Personal checks, CODs, VISA and MC 
accepted from within USA. 10-day return privilege on 
factory orders. Shipping paid by SCP on prepaid USA 
and Canadian orders. All boards fully assembled, 
guaranteed one year. 
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1114 Industry Dr. Seattle WA 98188 


Information Hotline: 206/575-1830 


Send more information: 


Name 
Company 
Address 
City 


( 


) 


you а fairly comprehensive set of fea- 
tures at a reasonable price, but it is 


harder to use than need be. 


The On-Line Database 

The On-Line Database comes on a 
locked disk. It does not provide any 
utilities or information that would 
help you transfer information from 
system to system. A backup disk can 
be purchased for $15. There are no 
file-redefinition facilities. 

Initial definition is easy and sub- 
sorts are allowed. The limit of 
twenty-six characters per field and 
239 characters per record might be 
too confining for some applications, 
The data-entry options for the On- 
Line Database are excellent. Default 
entries, cursor-oriented editing of en- 
tries, in-memory data entry, and 
other options provide outstanding 
features, No calculation options are 
provided. Mailing labels and user-de- 
fined single-line formats are the only 
formatting options. Multiple-criteria 
selection on multiple fields is not 


allowed, but subsorted keys are avail- 
able. No interface to outside software 
is supplied. Documentation has some 
nice touches (the applications- 
creation procedure, for example). 
Sorting is tied to data entry. The en- 
tire program resides in memory, elim- 
inating the swapping of modules. 
While you examine one record, it is 
searching for the next one. The On- 
Line Database is well suited to appli- 
cations requiring fast response. 
Regard for human factors is consis- 
tently good, A pleasant system to 
use. 


The High Technology DBMS 

DBMS comes on a copyable disk. It 
has no data-file independence fea- 
tures of its own, but Data Master and 
Information Master will accept its 
files. You cannot catalog or list it, but 
it is copyable. In combination with 
Data Master, DBMS has extensive file- 
maintenance features. (Alone it has 
none.) 


The system has standard initial- 
definition features. It provides sub- 
sorts. In-memory data entry is not 
provided. It can select records for 
reports using multiple criteria on mul- 
tiple fields, It allows multiple-line 
report formats and mailing labels, It 
will calculate the total and the aver- 
age of a field, and you can decide 
when to do your sorts. The only out- 
side software packages DBMS is de- 
signed to work with are Data Master 
and Information Master. Menus have 
too many options (extra options 
should be in submenus), but menu 
format is uniform throughout the sys- 
tem. Fairly good regard for human 
factors. There is new documentation. 


Data Master 

Data Master is designed to be used 
with DBMS or Information Master 
and comes on an uncopyable disk. 
There are extensive file-reorganiza- 
tion options. You can merge files 
(with a series of transfers to a single 
destination file), you can add or de- 


PLAIN TALK ABOUT “COPY PROTECTION” 


A lot has been said and written about copy 
protection and software piracy since Omega made 
Locksmith available to Apple II users earlier this 
year. We have been accused of encouraging illegal 
copying of copyrighted soltware. Software 
publishers have threatened to boycott magazines 
which carry our advertising, and the pros and cons of 
Locksmith and copy protection devices have been 
debaled in Apple forums throughout the country. 
But, we at Omega haven't really told you, the Apple 
user, our side of Ihe story. 


Locksrnith was originally developed as an intellectual 
exercise by an Apple user over a year ago. And we 
suspect that sufficient information about the Apple 
DOS and the way information is stored ona disk has 
been long available to the general public, so that 
ANYONE who was REALLY interested, and who 
wished to spend a LOT of time, could have written a 
program that does many of the things (hat 
Locksmith does. Similarly, there is really no "secret" 
to writing data base programs, adventure programs, 
or even spread «һесі programs. The literature is 
there if you want lo look for it, But it takes a lot of 
hard work {0 develop any software package that 
works m all cases, that is crashproof, that interfaces 
easily with а non-experienced computer user, and 
that is well documented. А LOT of hard work. 


But even before Locksmith was available to us, we, 
as Apple users, recognized a definite problem with 
the software we were buying and using. Much of it 
worked well. Bul it was very aggravating to not be 
able to make a backup copy of certain “copy 
protected" programs. Most software pubishers 
didn't supply backups of their programs, and those 
that had any policy required signing opressive 
agreements or paying questionably high yearly fees 
for presumed, but not guaranteed, updates. Among 
thase who did not offer back-up was one who ‘sold’ 
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us a new copy (when we returned our crashed disk). 
Although they advertised the importance of having 
their program running every day. they made us wait 
up to 6 weeks to gel the replacement. Most vendors 
just ignored the problem. We, as consumers, were 
simply taken advantage of. In many cases we relied 
зо much ona particular program, that it became very 
costly to have tm wail weeks or more to replace a 
blown disk. Software publishers were just not 
responsive to the users problems caused by "copy 
protection". 


When we first became aware of Locksmith, we 
investigated tha state of the law, and discovered that 
no one knew whether the owner of a program could 
copy it for backup. And for quite a while we debated 
whether we should market Locksmith. 


On December 12, 1980, a change was made to the 
Copyright Act which resolved these questions. It is 
now the law of the United States that the existence of 
a copyright notice on a computer program does 
NOT make it illegal for the legitimate owner of that 
program to copy it for archival purposes. Backups 
are now clearly legal, (Of course, when you sell your 
purchased program. you must destroy the backups 
you have made). Only after such use clearly became 
legal did we decide to sell Locksmith. 


Now with the new copyright law, which for the first 
time gave software publishers clear rights that were 
enforceable in court, but which alsa gave "backup" 
rights to software purchasers, and with the 
demonstration that Locksmith could and would 
provide back-up for the user, we assumed that 
software publishers would drop their copy 
protection schemes and educate the public as to 
their rights and responsibilities. Even the use of 
hardware protection that gives copy-ability to the 
software would be acceptable, Unfortunately, their 


response has been to pressure magazine publishers 
into refusing our advertising, and to invent new copy 
protection schemes. 


Well. the word about Locksmith was impossible to 
stop. We couldn’! advertise, but we have sold a 
aratifyingly large number of programs. As to new 
copy protection schemes, the new Locksmith 
(version 4.0) will adjust to them, and copy virtually 
anythmg protected that way. But please. For us, for 
yourselves, and for the entire industry, use 
Locksmith only for its intended legal purposes. 


The new version is more than just the best copy 
program available. There are also four additional 
utilities included. А disk speed program. а 
degauasser, a nibble editor and a media surface 
analyzer are included. And we stand behind our 
products. Our customer service department is 
available {and anxious) to help with problems. 


Locksmith 4.0 15 available from us, or your local 
dealer. Visa and Mastercard users сай То!) Free 1. 
800-835-2246, Kansas residents call 1-800.352.2421 
or send 599,95. (Registered owners of prior versions 
can obtain an update for only $20. Ii you haven't 
received a leiter fram us. please call.) 


Another Quality Product from 
Omega MicroWare, Inc. 


(formerly Omega Soltware 
Products, Inc ) 

So. Riverside Plaza 
Chicago, IL 60606 | 
Phone 312-648-1944 


11981 Omega MicroWare, Inc. 
Appie is a registered Iradgrnark of Apple Computer, Іт. 


Circle 314 on inquiry card. 


__ АПЕНПОМ 
GOMPARISON SHOPPERS 


HOW DOES А $299 BYTEWRITER-1 
STACK UP AGAINST A $650 EPSON MX-80? 


YOU DECIDE! 


FEATURES BYTEWRITER-1 EPSON MX-80* 
The Only 80 Column Dot 
Matrix Printer Under $300. Print speed 60 lines per minute 46 lines per minute 
Why do we dare to compare the 
усе ie Ше оп MX-80, | 
the industry leader? Because we p feed Friction feed Pin feed 
feel strongly that dollar for dollar, aper + : 
tha Botewiller-T is ouch ts ай [ И original plus 3 copies original plus 2 copies 
performance and quality. 
Our extensive testing has proved Ribbon Black, cartridge $9.95 Black, cartridge $14.00 
that the Bytewriter-1 interfaces 
problem-free to the TRS-80, the 


Apple Il and the Atari 400 and 800. | Life V "! w million pun р m 100 re а char. 
T rive Mech. — 10 million char. million char. 
МЕИЕН Pis Қанар; d he ӘР Ribbon — 5 million char. 3 million char. 


МХ-80, but by comparison, and for | 
half the cost, you get more than a 38"x15"'x9" 5 2" x 14.7" x 12" 
reliable printer — you get a great 
value. 
Call or write for more information Character 
today. 96 ASCII 
Comparable features. 
Uncomparable prose Parallel Parallel 

22 ІІ 90 days 
MICROT Ekin. : 
9514 Chesapeake Drive Prin mE $30 
San Diego, CA 92123 р 


(714) 278-0633 

Outside СА call 

TOLL FREE (800) 854-1081 = $299 $650 
TWX. 910-335-1269 


"Dolo source: Epson MX-80 
TRS-80 is a trademork of Radio Shack, Div. 


Operalion Manual 


of Tandy Corp. | 
Apple Il is a trademark of Apple Com м“ iL d 

Inc. Е а 
Atari 400 & 800 ore trademarks a? 

of Alari, Inc. = 0 | 
MX-80 is a trademark of ж” 3 


Epson America, Inc. 
Circle 338 on inquiry card. 


30 Day 
Money Back 
Guarantee 


Circle B9 on inquiry card. 


311 TING 
РНЕТТҮ 


You сап use just about any desk fora 
computer terminal stand. But with 
CF&A, you're sitting pretty. Our full 
range of desks, workstations, and ter- 
minal stands are designed to accom- 
modate a variety of computer equip- 
ment. Choose from our Classic Series 
desks, ОҢ Series desks and enclo- 
sures, specialty items like our Appie Il 
desk, or a universal printer stand. 
You'll be sitting pretty with attractive 
color selections, durable construc- 
tion, versatile configurations, useful 
options, competitive prices, quick 
dellvery, and personal service. It's our 
way of doing business. 


СЕА 


Computer Furniture апа 
Accessories, Inc. 
1441 West 132nd Street 
Gardena, CA 90249 
(213) 327-7710 
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lete fields to or from records, and you 
can create subsets of a file that meet 
certain selection criteria. 

Data Master requires a source and 
destination file defined by DBMS or 
Information Master. It cannot create 
its own record definition. Both its 
documentation (extensive} апа its 
regard for human factors are gener- 
ally good. Use with outside software 
is possible but not documented; effi- 
ciency is adequate. Data Master is an 
extremely useful addition to DBMS 
or Information Master. 


Information Master 

Information Master comes on an 
uncopyable disk, As mentioned 
above, Data Master provides it with 
considerable redefinition capabilities. 

In addition to the standard file-def- 
inition options, Information Master 
can edit existing file definitions (use- 
ful if a new application shares some 
characteristics with an existing one). 
Your previous entry is the default 
value of your current entry, Extensive 
selection and calculation options are 
available (inequalities, leading 
strings, trailing strings, floating 
strings, characters in particular posi- 
tions). Multiple-criteria selection on 
multiple fields is permitted. The file 
information eases the interface of out- 
side software to Information Master. 
Regard for human factors is generally 
good (Data Master and Information 
Master have the same command for- 
mat). Efficiency is adequate. A very 
practical system (particularly in com- 
bination with Data Master). 


Conclusions 

eThe worst system we could con- 
struct using the features these systems 
provide would have the poor consid- 
eration for human factors of the ССА 
Data Management System, the inflex- 
ible tree structure and limited query 
options of Infotree, the huge menus 
and inefficient use of disk space of the 
Data Factory, the limited record size 
and lack of field redefinition options 
of the On-Line Database, the nonuni- 
form menu formats of Data Master/ 
Information Master, and the numeric 
error codes of DBMS. It would come 
with sparse documentation on a 


locked disk. 


eEven if the traditional distinction 
between the words "file-management 
system" and "data-base system" is 
lost, be aware of the difference be- 
tween systems that meet the 
CODASYL data-base standards and 
those that don't. 

eSoftware Arts' DIF holds out the 
possibility of relief from data-file-in- 
compatibility headaches. 

e The best system we could create us- 
ing the features these systems provide 
would have the basic characteristics 
of the very practical Information 
Master/Data Master combination; 
the data entry features, quick 
response, and general pleasantness of 
the On-Line Database; the interface 


to VisiCalc and good documentation 
of the CCA DMS; the educational 
value and good regard for human fac- 
tors of Infotree; the uniformity of 
command format of DBMS; and the 
cost per feature of the Data Factory. 
It would, of course, come in source 
code on an unlocked disk. m 
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The Novell IMAGE 800 dot 
matrix printer is on top because 
it is the performance printer. 
The printer mechanism has been 


AFTER YOU’VE SEEN | БҰЛАН 
‚7а —wi 
HOW ALL THE | failing—and емее тық 


Novell quality. That’s 100% duty 


OTHER PRINTERS aas | 
ет А тие Novel [МАСЕ 800 {5 
state-of-the-art: microprocessor 
CK UP TET controlled .., 30 programmable 
functions ... compressed or 
expanded print... correspondence 
THE ONE ON TOP азу print] channel pro 
grammable VFU. 
W/ Ї If you require 150 CPS print 
LL SURP RISE YOU. Ded and 136 column a 
| you can't do better anywhere. 
And at $1,395, we're bundreds less 
than comparable units. 


Check these other features: 

e 80 or 132 columns 

e Bi-directional print 

e9x 9 dot matrix 

e Dual tractor. paper feed 

e RS232C or parallel interface 

e 110-9600 baud 

e 6 or 8 lines per inch vertical 
spacing 

e Tear bar 

e True descenders 

e Subscripting & superscripting 

e Vertical tabulation 


Compare. Find out how the 
others stack up. It won't take you 
long to see why Novell! is on 
top. A Novell IMAGE 800 dot 
matrix printer can help you stay 
on top, too. Because higher per- 
formance means lower overhead. 


GENEROUS OEM DISCOUNTS. 
DISTRIBUTOR INQUIRIES INVITED. 


\\ NOVELL 


DATA SYSTEMS, INC. 


1170 No. Industrial Park Drive, Orem, Utah 84057 
Telephone: (801) 226-8202 


Calitornia — 
А.С. Data, Inc. (408) 966-7510, 
Video Specialists, Inc. (714) 557-5112, 
Vitek (714) 744-8305 
Colorado — 
- елі С. Data, inc. (303) 425-9075 
rizon 
The ын Store (802) 255-0700 
Texas -- 
System Technology Assoc. (214) 343-0845, 
(512) 451-2018, (713) 440-8340 
Washington — 
м =e Northwest (206) 883-6336 
tah — 
Peripheral Equipment, Inc. (801) 272-7414 
Pennsylvania — 
Bartlett Associates, Inc. (215) 688-7325 
Q.E.D. Electronics (215) 674-9600 
itlinoia — 
Kaltronics (312) 291-1220 
Oregon — 
Hush S. Drake Assoc. (503) 224-3145 
New York — 
Bartlett Assoc., Inc. (814) 649-6476 
Massachusetts — 
Butler Associates. Inc, (617) 965-1080 
Maryland — 
The Computer Suppiy Store (301) 424-1650 
Minnesota — 
Computer Marketing, Corp. (612) 894-7150 
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i EEE $-100 Standard Is 
On The Way: The IEEE-696 
Standard for the 5-100 
microcomputer bus has 
been completed by the 
working group and submit- 
ted to the IEEE (Institute of 
Electrical and Electronics 
Engineers) Computer Stan- 
dards Committee for adop- 
tion. Formal acceptance is 
expected by early 1982. 

The S-100 bus has been 
changed radically from its 
original implementation in 
1975 by MITS, who em- 
ployed the bus in the Altair 
8080 microcomputer. New 
features include 8- or 16-bit- 
wide data path (to accom- 
modate the new 16-bit 
microprocessors), дігесі- 
memory addressing of up to 
16 megabytes (previously 
64K bytes), direct I/O (in- 
put/output) addressing for as 
many as 65,536 ports (previ- 
ously 256 ports), a new pro- 
tocol that can handle 16 
masters on one bus, timing 
specifications for 6 MHz 
clock operation (some man- 
ufacturers envision operat- 
ing at over 10 MHz), and an 
expanded interrupt systern 
of up to 11 lines (previously 
7). 

The standard will dispense 
with pin assignment and tim- 
ing conflicts that plagued 
5-100 users because of varia- 
tions between manufac- 
turers. It also allows for 
future expansion of the bus 
to support changes in the 
state of the art (e.g., 32-bit 
microprocessors). 

The importance of the 
standard is that there are al- 
most 40 manufacturers of 
5-100 systems and about 50 
others making hundreds of 
§-100-compatible products. 
There is no doubt the IEEE 
696/5-100 is presently the 


BYTELINES 


News and Speculation About Personal Computing 
Conducted by Sol Libes 


most powerful microcom- 
puter bus in wide use. 

If you would like a copy 
of the proposed ІЕЕЕ-696 
Standard, write to Sol Libes, 
IEEE-696 Committee Secre- 
tary, POB 1192, Mountain- 
side N] 07092. Please note 
that each copy costs $6 in 
the US and $8 elsewhere (US 
funds only). 


J apanese Find Moving 
into US Computer Mar- 
ket Hard: The Japanese are 
starting to move into the US 
small-business-computer 
market in force, but they're 
finding it more difficult than 
expected. The Japanese ap- 
pear prepared for a long- 
term commitment: most are 
setting up dealer organiza- 
tions and developing soft- 
ware packages for their 
hardware. However, it is be- 
coming evident to the 
Japanese that their hardware 
is suited to the American 
market but their software is 
not. Because of this, it is 
likely that their penetration 
will take two to three years 
to become significant. 

Although NEC (Nippon 
Electric Corporation) has 
been selling systems in 
Japan for more than two 
years, it has met resistance 
from American dealers be- 
cause of a lack of software 
applicable to the US market. 
МЕС is recruiting software 
suppliers to overcome this 
problem. 

Mitsubishi introduced its 
small-business computer in 
the US in 1979 and boasted 
that within three years it 
would have 1096 of the mar- 
ket. Now Mitsubishi realizes 
that the US market is hard to 
crack. It, too, has met with 
considerable resistance from 
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dealers and is attempting to 
have several software pack- 
ages developed. 

Toshiba has taken another 
tack by opening two com- 
puter stores in the Los 
Angeles area. Тһе stores 
carry Toshiba's entire line of 
office products, including its 
desk-top computer. 

Sony appears to be having 
problems delivering its 
Series 35 word processor, 
which was introduced at the 
beginning of the year. Also, 
it only just started shipping 
samples of the new 34-inch 
disk drive to OEMs (original- 
equipment manufacturers). 
Rumors abound about a 
Sony personal computer, but 
none has yet surfaced either 
in the US or Japan. 

Canon has decided to play 
the role of an OEM, thus 
passing its CX1 desk-top 
system's software problems 
on to distributors, (The CX1 
is based on Motorola's 6809 
microprocessor.) Canon has 
disclosed an agreement with 
a software supplier for seven 
accounting packages. 

Sharp has introduced the 
YX-3200 small-business sys- 
tem to the US market. It had 
been sold previously in 
Japan. For the US version, 
Sharp has decided to go with 
Digital Research's CP/M 
operating system and the 
software packages currently 
available to operate under 
it. Sharp plans to sell the 
YX-3200 through systems 


houses, office-machine 
dealers, and office-supply 
houses. 


I? alf-Size 5-Inch Ғіор- 
py Drives Coming: At 
least three floppy-disk 
makers will soon introduce 
5-Cinch floppy-disk drives 
that are only 2%» inches tall 


(half the height of a standard 
floppy disk). It will be possi- 
ble to fit two drives in the 
space previously occupied 
by one. 

The first “slimline” drive 
is expected to be introduced 
by Alps Electric Inc (а 
Japanese concern). It’s ac- 
tually less than half-size, be- 
ing only 1'¥, inches high. It 
will be available in 125 K- 
and 250 K-byte versions. 
Remex, Irvine, California, is 
expected to have its 
2W.inch-tall drive out by 
year's end. The Оух division 
of Exxon is making a half- 
size drive that’s already be- 
ing used in a smart type- 
writer. 


M Ісгоргосеззог Mak- 
ers To Add Floating 
Point: Intel, Motorola, and 
Zilog will soon be adding 
floating-point functions 
(FPFs) to their 16-bit micro- 
processors. All three will use 
separate integrated circuits 
functioning as coprocessors. 
Intel is already providing 
samples of its iAPX 86-20, 
which contains both the 
16-bit 8086 microprocessor 
and the 8087 numeric pro- 


cessor; production is ех- 
pected to begin early next 
year. 


Motorola plans a copro- 
cessor for its 16-bit 68000 
microprocessor but, in the 
meantime, will supply an 
FPF firmware package that 
allows 32-bit multiplication 
and division. Both Intel and 
Motorola will conform to 
the proposed IEEE (Institute 
of Electrical and Electronics 
Engineers) FPF Standard. 
Zilog is rumored working on 
an FPF device for the 28000, 
It should be announced by 
year's end. 
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MILESTONET 5295, Manual аїола—$30. ‘Critics! 
path’ network analysis program lor scheduling manpower, 
dollars and tima to maximize productivity. 

NEW IMPROVED. interactive project management program 
(паї runs under CP/M MILESTONE can De used їо Irack paper 
Пом, build a computer, check a department's репоглапсе, 

б bulld a bridge, MILESTONE can be used by executives, 
engineers. managers. and Small businessmen 

ә Produce PEAT chart in minutes. 

a Find critical lasks that can't be delayed 

© investigate tradeotls belween manpower. dollars and time. 
* Give plans to others using a printed project schedule. 

a Change détails and immediately see tha results on screen, 

ә Balance time, manpower and costs. 

Requires 58K RAM and CP/M. 5расһұ 280 or 8080 Also 
available tor Apple Pascal, UCSO Pascal or CP/M-86 operating 
systems. Formats. 8, NS. МР, SB, TRS2. APPL. 08-І, ХХ. 1-5 


ACCESS/80™ 

A report generator and crass-tebulator, Virtually any report that 
сап be described cn paper can be generated by using your 
existing ASCI) data les, Produces reports in mnulas thal 
would lake hours 10 program Ir BASIC, 


Leve) |—Aaport Generator and Cross-tabulator —$295. 
Read ASCII files and create sorted reporis with sublotaling 
capabilily. Provides multi-dimensional cross tabulation and 
computation includes operating systém commands. 


Level ti—Dutput and Logic Procassor-- $485. 

Evarylhing in Level і plus, write out new files In any soried 
order (inciuding sublolaling]. Load arrays fromm flies. Partorms 
binary search on Sorted arrays in memory. includes conlro 
language extensions for complex applications 


Level Ifi —infarmation Management System—$795. 
МайізіМе 1st Qtr "82 

Everything in Level 1 and Il plus full screen data entry and 
updating, and Btree indexing 

Requires CP/M and 48K RAM. Formats; B. NS, MP, CDOS, 
SB, TRS2, APPL 


DATEBOOK HTM $295, Manual оге $25. 

* Schedules appainiments for up lo 27 diflerent doctors, 
lawyers, rooms, еіс. 

File structure allows for appointments up 10 one year 
in advance 

• Searches (ог openings that 11 time ol day, day of week 
and/or dày of year constraints. 

а Appointments тайа, mediiled or cancelled sasily. 

+ Coples of day's appointments can ba printed quickly. 

Requires 56K RAM and CP/M. Specily 280 or 8080. Also 

avaiable ior Apple Pastai, UCSD Pascal or CP/M-86 operating 

systems. Formats, 8, NS, MP, SB, APPL. TRS2, OB-1, ХХ, 1-5 


PLANBOTM. 5295. Manual sione —$30. 

A financial modeling system that's easy 16 use and powerlul 
&nough Іс replace your umesharing applicalions. Lets you 
calculale RR and deprecralion as well as trig lunctians atlar 
iess)y You wrile a PLANBO mode! jusi the way you would write 
a letler using any editor or word processing program 


PLANSO results can be incorporated into any report thal requires 
a financial model Н also tackles any numeric problem thal can 
be dehnad on з worksheet You'll remember how you created 
Ihe model because calculalions are deftnad using real 
Englsh—not matrix coordinates. 


Al any poini in Iha PLANBO model you may display or print the 
results on your screen, oriniet or disk. Save all or part of the 
results for use by ather models, or play "whal И?° by 
inpulting new values interactively. 

Requires 56K RAM and CP/M Also availatie for СР/М-БЕ. 
Specily 280. 8080. or 8086. Formats: 8, NS. MP, SB, OH-1. 


SOFTWARE 


SOFTWARE 
DIGITAL MARKETING 
DIGITAL MARKETING 


Circle 138 on inquiry card. 
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CBASIC/8B6TM—5325. Manual alono—$30. 

industry standard intermediate code basic compiler wilh run- 
lime interpreter tor CP/M-85 Features include chaining, 
integer and external precision arifhrnelic. random and sequen- 
Па! records of any tangth (net limited to 256 bylas). 

Requires CP/M-BB Formats: 8, 1-5. 


PROPERTY MANAGEMENT PROGRAM —ss95. 
Tracks income properties trom house rentats to apartment 
complexes, shopping centers or oflice buildings. Permits елігу 
of afl expanses in алу of 99 different calegories lor aver 150 
separate properties. 


Now you can generale oparaling siaismenis іп minules 
Including totals o! тесгіріз and expendilures by category, Nead 
more reports? This package inciudas a summary of trans- 
aclions repor, vacancy report, late rent report, rani roil report, 
check regisier and properly management lees report. 

Requires CP/M. 48K RAM and CBASIC? Formats: 8, NS. SB, 
TRS2, APPL MP 


Personal PEARLTM 5295. 

User їпепйіу application software generator. ^ loucth gener- 
ation language, automatically creales comptetaly new programs 
In CBASIC. Excellent documentation makes it easy to create 
"personal' software such as checking and financial pro- 
grams, name, address and telephone 115. elc. 

Requires CP/M. CBASIC2 and АВК RAM Formats: В, NS, SB. 
TRS2. APPL, 08-1. MP 


MICROSTATTM vers. 2.0-—$295. Manual alons—523. 
Now includes slepwise and тоге flaxibla fila structure. Code 
siza smallat ( = mors data aras). Also a dala management sub- 
system lor editing. sorting. ranking. tagging, data liie transfers 
PLUS glaven data transformations (в.р. linear, reciprocal, ex- 
ponential, eic.) 

© Frequency and 8 probability distributions 

в Mullipia regression, correction analysis 

в Time series 

» Crossiabs/Chy-Square, nan-paramatrics 

© Factoriais, permutations. combinations 

e Scatiarpiots 

е ANOVA jong and two-way) 

Requires 48K RAM, Northstar Basic or CP/M & CBASIC2 or 
Microsolt Basic ВО Formats: B, NS, МР, SB TRS2, CDOS, 
APPL. XX 


SPELLBINDERTM 5495. Manual alone —$59. 

Full feature word processing sysipm wilh Office Management 
capabilities. Its special features include ease-ot-use by atlice 
personnel, lexible print formatting & output. and а powerful 
macro Capability which allows features to be added for ihe 
unique requirements of each user Mail list macro is included 
іш тан merge with form tettes. Requires CP/M & 32K RAM. 
Formats B, NS, МР CDOS. 59, APPL XX 


ACT [TM 5125, Manual alone —515. 

CP/M compalibla macro assembler far 780, 8080/85. 8502 
& 6800. 

Assembler family supporting all major 8 bit micros. ACT 
lealures include іші matro Capabilities, comprahensive 
psEumo-ops, link-file structures, cross raference тар, and 
algebraic expression processor Requites 24K RAM & CP/M. 


ACT il—si75. Manua) аййпв—$70. 
CP/M 2.x campalibie cross assembiar (or 8085/ ВВ 


ACT Ill—si2z5. Manual alone —$20. 
CP/M 2.x compatible cross assembler tor 6809 


ACT t and ACT 11 togethor—$225. 
Formals. 8, NS, CDOS. MP/M, TRS2, APPL, 08-1, XX 


PASCAL/M™_5275, Manusi atona—$20. 

CP/M compatibte language for 8080/ 780 CPUS, supports luli 
Jerisen & Wirth plus 45 extensions to Standard Pascal in- 
cluding Random access tiles, 40 segment procedures 8 16 bit 
BCD real Тура. Also includes symbolic debugger which fealures 
(rapping on Slores, examining and changing variables and irat- 
ing ol program execullan. 

Requires CP/M 2.2 & 56K RAM. Formals: 8. NS, APPL. TAS2 


PASCAL/ Mor 8005 /88—$270. Manual alone 520. 

All the tealures of Pascal/M for the 8086 and 8088 processors 
running under CP/M-86. 

Requires CP/M-86 and 128 Қ RAM, Formals: 8, H5. 


SUPERCALCTM— 5295, 


Allows а layman to manipulate business dala іп a variety ol 
forecasling and accounting applications. Combines ihe interac- 
live nature of an electronic spreadsheet wilh the power and 
convenience of a simple simulation language. Video display can 
фе scrolled over enlire worksheet using curser conirels. Sym- 
bolic месісг references aiiminale rapetilive low-level data 
manipulation commands, Easy to use menu driven Нар” 
commands. Requires CP/M and 48K RAM. Formats: 8, NS. 
MP, SB, APPL, TAS2 

Call tor terminal formats. 


SUPERDOSTM.. $129, 

Upgrade of CP/M 2.2 lor Superbrain includes ADM/31, 
Mazalting, or Superbrain Terminal emul&tion mode. Other new 
lealures include 132 character keyboard buffer, repeat ол ali 
keys, key click, user programmable numeric keypad, 30% 
disk read/write improvamant. гаа! hme clock. baud rates 10 
19.2K оп RS232 ports, printer handshake modes. 4 new 
шініез, and 4 fixes. 

fiequires Suparbraln 3.0. Format: SB 


TRANSBETM $125. Manual slant—$20. 

8086/8H Transiator tor existing 8080/780 programs. New 
source coda is aasily edilad and asembled using ACT li 10 
produce hex code which 15 execuled by 8086/88 CPU. 
Emphasizes the exlansions and features available іп 

the 8086/88. 

Requires CP/M & 32K RAM. Formats: 8, NS. APPL, OB-1, XX 


MORE SOFTWARE PRODQUCT/MANUAL ALONE 
TEATWRITEB 111 $125,/$25. 
SPELLGUARD §205./$20. 
MCALL $ 85./n/a 
PEARL LEVEL 3 $650./$50. 
CBASIC2 $120. /$25 
ULTAASORT-1) §175./$20. 
FAGS $175./$20 
AMCALL $ 95. /n/a 
SELECTOR/B6 5650./$35. 
SELECTOR IV $350./335 
GLECTOR (ж SELECTOR IV 5480,/535 
§-BASIC 5295./535. 
baZic $150./$25. 
dBASE Il $695./$50. 
MAGIC MENU $ 75./n/a 
w/Spaliguard option $ 95./n/a 
SPELL MENU 5 95./n/a 
MONEY MAESTRO $200./n/s 


DEALER tMQUIRIES INVITEO 


FORMAT CODES: 8 (B^ single density ІВМ sofI-sectored) 
NS (NorthStar DD). MP (Micropolrs Mod Ii/Mector М2). 

SB (Superbrain 3 0), CDOS (8° Cromemca 0005), 

TRS2 (TRS-80 Mod 11}, APPL (Apple 11), QB-1 (Osborna-1), 
XX (Xerox 820), 1-5 (ІВМ 6%”) 


Access / BD Iradamark Friends Sollware, Money Maestro Iradermark (nmosys, Pear! trademark Helalional Syslems, Раѕсаі/ М, ACT, 
Trans 88, SuperCalr Irademarks Sorcim, CBASIC2, CBASIC/B6 lrademarks Compiler Systems Dalebonk 11, Milestone. Textweiler ih 
Irademarks Organic Software Speilquard trademark ISA CP/M, CP/M-86 trademarks Digital Research Suparbrain ігабвгтагк taler- 
tec Data Systams Microstat trademark Ecosait S-Basic trademark Тора? Programming Spellbinder trademark Lexisofi MCALL, AM- 
CALL trademarks Micro-Call Services Selector IV, Selectar/86, GLector trademarks Місго-Ар Prices sutjact lo change withoul 
notice tor shipping add $7. par item California residents add sales tax Ferms: Prepaid check Am. Exp. M/C, VISA or in US COD 
(UPS) Prices quoted do not include dealer installation & training Prices and availability subject 10 change without notice. 

Tatax 17-1852 (DIGMKTG WACK) DEALER INQUIRIES INVITED. OUTSIDE CALIFORNIA CALL (501) 442-0854, INSIDE CALIFORNIA 


CALL (415) 938-2883, 
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Б ЕРЕН Robotics in- 
dustry On The Upswing: 
The Japanese government is 
subsidizing its nation’s robot 
makers in the same way that 
the computer industry was 
backed ten years ago. In 
April 1980, the Japan Robot 
Leasing Company was 
launched. After one year of 
operation, it is already rent- 
ing $5.5 million worth of 
robots and expects to raise 
this to $12.5 million by the 
end of next year. 

Japanese robot produc- 
tion last year totaled $375 
million and is projected to 
rise to $1 billion by 1985. 
Last year, only 396 of ro- 
botic production was ех- 
ported. One problem with 
these figures, however, is 
that they include human- 
operator manipulative and 
pick-and-place machines. 

About 4096 of the robots 
are used in the automobile 
industry, about 2096 in elec- 
trical machinery manufac- 
turing, and about 1096 in 
plastics molding, There are 
an estimated 130 robot man- 
ufacturers in Japan. 


Las Networks ... 
What's Up? Xerox is stak- 
ing a big pile of money on 
the "office of the future" 
concept using its Ethernet 
local networking system. 
The system is intended for 
lawyers, engineers, analysts, 
and other professionals 
wishing to zip documents, 
data files, graphics, and so 
forth between offices. Xerox 
has introduced several 
pieces of Ethernet equip- 
ment of which the latest is 
the Star workstation. The 
Star can be used as a stand- 
alone system or as a com- 
munications device between 
other Stars, file servers, and 
even non-Xerox equipment 
via an Ethernet system. 

The Star is very impres- 
sive. Xerox has invested a 


great deal of energy in 
developing a workstation 
with a highly intelligent user 
interface. In fact, a user can 
know next to nothing about 
computers and still use it 
proficiently because a four- 
hour machine-guided set of 
lessons is provided, 

Star's most striking fea- 
ture is its high-resolution 
video display that shows you 
two pages, side by side, ex- 
actly as they will appear in 
hard copy. You can vary 
character fonts, size de- 
tailed graphics, change grav 
tones, justify columns, move 
text on the screen, look into 
separate areas of different 
documents, and more. Using 
a standard keyboard, it hasa 
free-roaming cursor con- 
trolled by a "mouse" and 
uses small graphic symbols 
to signify functions. No par- 
ticular language is needed to 
tell the system what to do. 

There is no doubt that the 
Star is ahead of the times — 
perhaps too far ahead! De- 
spite support from several 
other vendors (Intel, Digital 
Equipment Corporation, and 
Hewlett-Packard), there is 
still no standard for ex- 
changing information via 
Ethernet. At this time, the 
IEEE Local Networking Stan- 
dard Committee appears 
hopelessly deadlocked. So 
there is no guarantee that a 
file created on an HP (Hew- 
lett-Packard) computer, for 
example, will be compatible 
with Star's file-handling 
capabilities. 

Even bigger probiems are 
looming: each week there 
seems to be another new 
local-network system ап- 
nounced. Also, some of the 
personal-computer makers 
have indicated that they will 
introduce their own network 
systems, which, undoubted- 
ly, will be non-Ethernet- 
compatible. Thus, we appear 
headed for chaos, where 
there will be neither hard- 
ware nor software compat- 
ibility among vendors. 
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On top of all of this, local 
networks are expensive: the 
Star workstation costs 
$17,000. The Ethernet coax- 
ial cable costs an estimated 
$2 per foot, plus installation, 
and an Ethernet file server is 
more expensive than the 
Star. Hence, a Xerox Ether- 
net system appears to be 
prohibitively expensive for a 
small business. It is in- 
teresting to note that Xerox's 
new 820 system, with an un- 
der-$3000 price tag, does not 
include any Ethernet inter- 
facing (of course, it could be 
introduced as an option). 

Everyone is watching to 
see how well Xerox will do 
with Ethernet. You can be 
sure that several manufac- 
turers have networking sys- 
tems in advanced stages 
and, if they feel it is worth- 
while, will quickly jump into 
the marketplace. This іп- 
cludes ІВМ, DEC, several 
personal-computer makers, 
and the Japanese. 


o ETE Law- 
sults and Awards in- 
creasing: An estimated 600 
computer-related lawsuits 
are before the courts. This is 
expected to surge up to 5000 
by 1985, placing them sec- 
ond only to personal-injury 
cases, 

A typical computer law- 
Suit costs a company 
$500,000 and takes seven 
years to complete. Most 
cases are the result of an 
adverse relationship be- 
tween users and vendors. 
Users appear to be ignorant 
of what they are buying and 
expect the vendor to furnish 
a system to meet all their re- 
quirements, but vendors on- 
ly offer standard systems. 
So there is a wide gulf be- 
tween user expectations and 
vendor capabilities. 

Other causes are poor ma- 
chine reliability and poor 
system performance. Many 
suits involve undercapital- 
ized small systems, soft- 


ware, and consulting firms 
that would rather sell the 
wrong machine or software 
package than to lose a sale. 
But vendors counter that 
purchasers are infatuated 
with the best and fastest 
hardware rather than con- 
cerning themselves with the 
problems to be solved. Also, 
many vendor contracts con- 
tain phrases that may waive 
warranties. 

{п a recent court case, 
NCR (National Cash Regis- 
ter) was ordered to pay the 
Glovatorium (а wholesale 
suede and leather cleaner) 
$2.3 million. The jury found 
NCR guilty of willfully sell- 
ing the Glovatorium a mini- 
computer package it knew 
would not work. NCR 
claimed that it was pro- 
tected from some of the 
award by a nonconsequen- 
tial damages clause in the 
user contract. The judge 
overruled the clause, which 
held that NCR was not liable 
for any loss of business, pro- 
fits, or consequential 
damages suffered by the 
user. 


N ewspaper Guild 
Wants Video-Display 
Terminals Probed: The 
president of the Newspaper 
Guild, Charles A Perlik Jr, 
has urged a congressional 
subcommittee to back test- 
ing of possible long-term ef- 
fects on operators of video- 
display terminals. Perlik con- 
ceded that tests performed 
by the National Institute for 
Occupational Health and 
Safety have found the radia- 
tion to be minimal; however, 
he claimed that the in- 
cidence of cataracts among 
video-terminal users at 
newspapers was unusually 
high. He asserted that the 
test included only a small 
number of terminals in use. 
The Guild has arranged for 
the Mount Sinai School of 
Medicine to conduct a 
"wide-ranging study." 


1-УРМАМӘНІР. 


Circia 451 on Inquiry card. 


We opened our doors with two 
basic goals: 

To distribute as many software 
packages to as many dealers 
as possible. 

And to make money doing so. 

Our success on both counts is the 
result of hard work, a positive busi- 
ness attitude and a recognition that 
you, as a retailer, have a right to be 
treated fairly and honestly by your 
distributor. 


We're 1-ир for three 
good reasons: 


1. We always offer a wide selection 
of the latest and best microcom- 
puter software packages available 
anywhere. (Why should you have 
to hunt for what you need?) 

2. Our dealer discounts start with 
quantities of 1. (Remember all 
those times you just wanted one 
or two to see how they'd sell?) 

3. We don't play The BackOrder 
Game. (If we can't ship your order 
within 48 hours we'll let you know, 
instead of hanging you out to dry.) 


If there's anything else we can do 
for you, just let us know. Because 
we're 1-up and we intend to stay 
that way. 

Software Distributors, 9929 
Jefferson Blvd., Culver City, 

CA 90230. Telex 4990032 BVHL, 
ATT: DISCSOFT. 


r our dealer info package, 
call (213) 668-0238 today. 


SOFTWARE 
DISTRIBUTORS 


We won't leave you holding the bag. 


Ciim Crime On 
The Rise: Two recently re- 
ported crimes involved com- 
puters. In the first, a student 
at 5an Jose State University 
was arrested and charged 
with unauthorized access to 
systems throughout the state 
and possibly other countries, 
The student illegally by- 
passed the school's security 
system and used the time to 
play games with other stu- 
dents, some as far away as 
Sweden and Taiwan. In the 
process, he accumulated 
more than $7000 in long-dis- 
tance telephone bills. He 
was also accused of erasing 
programs belonging to other 
students. 

In the other case, a former 
programmer in Louisiana 
was arrested after admitting 
that he stole more than 
$100,000 in money orders 
from a system he had pro- 
grammed. The programmer 
had been retained by a soft- 
ware house to remove bugs 
from a software package be- 
ing prepared for a customer. 
In the process of "fixing" the 
program, he altered the soft- 
ware so that he could write 
checks that were ignored by 
the system; consequently, 
the losses were not revealed, 


E odes Sclence 
Graduates Command 
High Starting Salaries: 
According to a survey con- 
ducted by the College Place- 
ment Council, this year’s 
computer science college 
graduates commanded ап 
average starting salary of 
$20,000. Only engineers— 
particularly petroleum spe- 
cialists —earned more (aver- 
aging $26,000). 


9 NIX Vs CP/M: There is 
no doubt that CP/M is the de 
facto standard for 8-bit 
microcomputers. It has been 
implemented on virtually all 
8-bit machines, including the 


TR5-80, Apple, Heath, Xerox, 
Wang, Hewlett-Packard, and 
many of the new Japanese 
desk-top microcomputers. 
However, as we move into 
the 16-bit machine and mul- 
tiuser/multiprocessing era, 
CP/M's supremacy is being 
challenged by UNIX-ike op- 
erating systems. The battle 
as to which will be dominant 
on 16-bit systems is just be- 
ginning to develop, and | est- 
imate that it will take an- 
other year or two (or possi- 
bly three) to determine the 
victor, if indeed there is one. 
The battle of words is al- 
ready raging within the De- 
partment of the Army’s 
Readiness Command (DAR- 
COM), in magazines, and on 
several bulletin-board sys- 
tems. 

The arguments: CP/M cur- 
rently exists in only one uni- 
que version (2.2) compared 
to at least five versions of 
UNIX, with more to come 
when "UNIX-like" systems 
actually hit the market. 
UNIX is a multiuser system, 
while CP/M is a single-user 
system. File size on UNIX is 
limited to 1000 megabytes, 
for CP/M it's 8 megabytes, 
but both support random-ac- 
cess files. Currently, UNIX 
runs only on PDP-11-based 
machines, while CP/M runs 
on 8080-, 8085-, 8088-, 8086-, 
and Z80-based machines. 
UNIX employs a tree-direc- 
tory structure with ап іп- 
finite number of levels and 
path names, whereas CP/M 
has a dual-level directory 
structure with а limited 
path. Both systems allow 
linking files. There is com- 
plete device transparency 
and redirectability with 
UNIX, but this is limited in 
CP/M. UNIX’s user interface 
is contained іп a "shell" that 
is easily replaced. CP/M, 
however, uses a command 
control processor that is not 
easily replaced. UNIX has a 
complicated command lan- 
guage in comparison to 
CP/M. UNIX's commands 
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have redirectable |/О (in- 
put/output). Only terminal 
ЏО is redirectable in CP/M. 
UNIX has more extensive 
wild cards in addition to in- 
terprocessor information 
transfer (pipes) and corou- 
tines, both of which are lack- 
ing in CP/M. UNIX has type- 
ahead, while CP/M may not. 
UNIX allows parallel pro- 
cesses but CP/M does not. 
CP/M is limited to 20 argu- 
ments, yet UNIX allows in- 
direct command files with 
no limit to arguments. Con- 
ditional and construct ex- 
ecution of files are permit- 
ted only in UNIX. Also, UNIX 
allows shell variables and 
command substitution that 
CP/M does not provide. 

Both have proven reliabili- 
ty, but UNIX provides better 
security. UNIX is written in 
the C language, and CP/M is 
written in PL/M and assem- 
bler. CP/M appears to have 
much more public-domain 
and commercial software 
available for it than does 
UNIX. 


kun Market Share 
Eroding: In 1956 when 
100% of the computer in- 
dustry was geared toward 
big mainframes, IBM 
shipped 55% of all the data- 
processing equipment and 
had а handful of com- 
petitors, With the introduc- 
tion of the minicomputer in 
1972, the number of com- 
petitors increased to over 
600. Last year, because of 
the microcomputer, the 
number of computer manu- 
facturers rose to 3000. 
Although ІВМ has intro- 
duced mini- and microcom- 
puters, its share of units ship- 
ped has dropped to 25%. 


LA News Bits: 
Digital Equipment Corpora- 
tion claims to have more 
than 100,000 151-11 micro- 
computers in operation. ... 
Advanced Micro Devices 


and Mostek are developing 
integrated circuits that 
should reduce the cost of an 
Ethernet interface from the 
current $1000 to under $100 
by 1983. .,. Seagate 
Technology, Scotts Valley, 
California, has introduced a 
12,76-megabyte version of a 
5-inch Winchester-disk drive. 
... For the second year in a 
row, Fujitsu reported greater 
computer sales in Japan 
than ІВМ ($2.8 billion com- 
pared to $1.6 billion); But 
IBM reported greater net in- 
come [$174 million to $88 
million). .. А recent letter 
in the New England Journal 
of Medicine reported on a 
new malady termed "Space 
Invaders wrist" The symp- 
toms were a reported stiff- 
ness and pain in the right 
wrist. The cause was traced 
to "a large number of rapid, 
repetitive arm movements" 
required to play the Space 
Invaders game. The optimal 
treatment is rest. ,.. 
Japanese integrated-circuit 
makers expect to produce 2 
million 64 K-bit dynamic 
memories per month by 
year's end. ,.. The largest 
disk drive yet is being 
developed by Ibis Systems, 
Duarte, California: 5 giga- 
bytes... . A four-color minia- 
ture printer that uses 
2%-inch-wide paper will be 
offered by Alps Electric, 
Rockville Center, New York. 
It will cost only $300. ... 


R snaom Rumors: 
Digital Reserach of Texas’ 
Big Board single-board 
microcomputer is rumored 
to be the heart of the Xerox 
820. ... Xerox is reportedly 
considering the introduction 
of ап under-$1000 personal 
computer. |t has already 
built a prototype containing 
a 780, 16 К bytes of pro- 
grammable memory (вх- 
pandable to 256 K bytes), 
64 K bytes of read-only 
memory, ап 80-character by 
25-line color display with 


. each your 
little Apple totalk 
to Western Union, 

Telex and I W X. 


Albay ——— —— — —— — — —Otratáà 


- 
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Micro-Telegram” lets your Apple II" computer access Western Union” services, 
worldwide. You can send Mailgrams? Send and receive TWX? Telex, and international 
cables. Receive Infomaster® up-to-the-minute news, stock, foreign exchange, gold, 
futures, sports, and ski reports. Use your Apple” to wire money. To send flowers. To 
check the snow at Sun Valley. To see what the Yen is selling for. To contact over 900,000 
TWX and Telex subscribers around the world. 

And because it's more intelligent than a mechanical Teletype" machine, Micro- 
Telegram lets you edit messages right on the screen, sends them automatically without 
you in attendance, keeps subscriber directories р===== к= = m из m oe eo —— 
and distribution lists, prints when you want it 1 - 
to, and asks you in plain English for your i 0 
commands. Besides, it doesn’t clatter and - We make little computers talk big. : 

| 
г П 
i ї 
А П 


churn out reams of paper. Call 800-547-5995, ext. 188, toll-free, 


Call our toll-free number today. And 
make your little Apple heard ’round the world. for the Micro-Telegram-Apple dealer 
nearest you. Dealer inquiries invited. 


Microcom, Inc., 89 State Street, Boston, MA 02109. (617) 367-6362 


Apple and Apple П are trademarks of Apple Computer, Inc. Western Оол, Infomaster and TW are trademarks of Western Union, Inc. Teletype is a trademark of the Teletype Corp. 


Circle 256 on Inquiry card. 


System Log 
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Diagnostics Il is SuperSoft’s expanded Diagnostic package. 
Diagnostic II builds upon the highly acclaimed Diagnostics |. It will test 
each of the five areas of your system: 

Memory Terminal Printer CPU Disk 


Every test is expanded. 


Every test is “submit’-able. A "submit" file is included ín the package which 
"chains" together the programs In Diagnostics 11, achieving an effective 
acceptance test. All output can be directed to a log file for unattended operation, 
for example over night testing. Terminal test is now generalized for most crt 
terminals. A quick-test has been added for quick verification of the working 
of the system. 


The memory test is the best one we have encountered. It has new features, 
including: 

e default to the size of the CP/M Transient Program Area (TPA) 

* printout of a graphic memory map * burn in test 

* bank selection option * memory speed test 
Diagnostics-Il still includes the only CPU test for 8080/8085/Z80. 


A Spinwriter/Diablo/Quma test has been added, which tests for the positioning 


and control features of the Spinwriter/Diablo/Qume as well as its ASCII 
printing features. (Serial Interface only) 


And, as with all SuperSoft products, a complete online HELP 
system and user manual is included. 
Price: $100.00 (manual only): $15.00 


Requires: 32K CP/M 
CPIM Formats: 8" soft sectored, 5” Northstar, 5" Micropolis 
Mod Il, Vector MZ, Superbrain DD/QD 


All Orders and General Information: 
SUPERSOFT ASSOCIATES 

P.O. BOX 1628 
CS CHAMPAIGN, IL 51820 

(217) 359.2112 
Technical Hot Line: (217) 359-2691 


(answered only when technician is available) 
CAM REGISTERED TRADEMARK DIGTAL RESEARCH 


SuperSoft 


First in Software Technology 
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graphics capabilities, radio- 
frequency modulator, and li- 
quid-crystal display. ... The 
Apple IV could be released 
within the next few months. 

IBM is said to be 
negotiating to implement 
BASIC and a VisiCalc-like 
package on its Displaywriter 
word-processing system, 
thereby acknowledging that 
it is really a general-purpose 
computer. ... Expect about 
ten Japanese suppliers to 
enter the 5-inch hard-disk 
market by the end of next 
year, which should cause a 
softening of prices. 
Rumor has it that a subset of 
Xerox's Smalltalk has been 
observed "chatting" at Ap- 
ple Computer. ... 


MAIL: | receive a large 
number of letters each month 
as a result of this column. If you 
write to me and wish a 
response, please include a self- 
addressed, stamped envelope. 


Sol Libes 


POB 1192 
Mountainside NJ 07081 


BYTE' s Bits 


Logo License 
Applications 
Avallabie 


The Massachusetts In- 
stitute of Technology has an- 
nounced that it is accepting 
applications from software 
distributors for the licensing 
of the Apple Logo Education- 
al Software System. À review 
of the prototype of the sys- 
tem is available in the June 
1981 BYTE (see page 36). 
Companies interested in fur- 
ther licensing information 
should contact: Patent, 
Copyright & Licensing ОЁ 
fice, MIT, 77 Massachusetts 
Ave, Rm E19-722, Cam- 
bridge MA 02139.8 


| LETTER PERFECT ‘i. 
ATARI 400/800 APPLE П & il+ 


EASY TO USE — Letter Perfect is a single load easy to use program. It isa menu driven, character orientated processor 
with the user in mind. FAST machine language operation, ability to send control codes within the body of the program, 
mnemonics that make sense, and a full printed page of buffer space for text editing are but a few features. Screen Format 
allows you to preview printed text. Indented margins are allowed. Data Base Merge with DATA PERFECT by LJK, form 
letters, accounting files and mailing labels only with MAIL MERGE/UTILIT Y by ЫК. FEATURES — Proportional/ 
Incremental spacing ° Right Justification * File Merging * Block movement * Headers * Footers * Print Multiple Copies * 
Auto Page Numbering * Scroll forward/backward * Search and Replaces * Full cursor control * Underlining * Boldface * 
Superscripts * Subscripts * Auto page numbering * Insert character/line * Delete character/line * Centering * Horizontal 
tabs/changeable * Multifunction format line (line spacing — left margin — page width — lines/psge — change fonts — top/ 
bot margin adjust) MUCH MORE! $149.95 


ATARI VERSION 2.0 #2001 


Compatible with Atari DOS. Uses proportional font, right justified with Atari 825/Centronics* 737, 739 printers. Uses 
EPSON МХ * Series + Graftrax/italicized font. Can mix type fonts on same page; mix boldface and enhanced font in same 
line with justification. Can be used with 16K Arari/400. 

"Compared to the price of many other word processors, this package is a steal. It does everything the advertisement 
claims and more. On top of this the software is very easy to use.” A.N. A.L.O.G. MAGAZINE 


APPLE VERSION 5.0 #1001 


DOS 3.3 compatible — Use 40 or 80 column interchangeably (Smarterm — ALS; Videoterm-Videx; Fuil View 80 — Bit 3 
Inc.; Vision BO — Vista; Sup-R-Term — M&R Ent.) Reconfigurable at any time for different video, printer, or interface. 
USE HAYES MICROMODEM I|I*LCA necessary if no 80 column board, need at least 24 К of memory. Files saved as 
either Text or Binary. Shift key modification allowed. Data Base Merge compatible with DATA PERFECT* by LJK. 


"For $150, Letter Perfect offers the type of software tnat can provide quality word processing on inexpensive micro- 
computer systems at à competitive price.” INFOWORLD 
APPLE & ATARI 


T.M. LJK 
DATA PERFECT DATA BASE MANAGEMENT $99.95 


Complete Data Base System. User orientated for easy and fast operation. 10096 Assembly language. Easy to use. You may 
create your own screen mask for your neads. Searches and Sorts allowed, Configurable to use with any of the 80 column 
boards of Letter Perfect word processing, or use 40 column Apple video. Lower case supported in 40 column video. 
Utility enables user to convert standard files to Data Perfect format. Complete report generation capability. Much Моге! 


EDIT 6502" $29.95 


This is a coresident — two pass ASSEMBLER, DIS- 
ASSEMBLER, TEXT EDITOR, and MACHINE LANGU- 
AGE MONITOR. Editing is both character and line 
oriented. Disassemblies create editable source files with 
ability to use predefined labels. Complete contro! with 41 
commands, 5 disassembly modes, 24 monitor commands 
including step, trace, and read/write disk. Twenty pseudo 
opcodes, allows linked assemblies, software stacking 
(single and muitiple page) plus complete printer control, 
і.е. paganation, titles and tab setting. User can move 
source, object and symbol table anywhere in memory. 
Feel as if you never left the environment of BASIC. Use 
any of the 80 column boards as supported by LETTER 
PERFECT, Lower Case optional with LCG. 


LJK DISK UTILITY APPLE $29.95 


This menu driven program allows the user to manipulate a 
variety of different file types. Binary, Text, and Source 
files may be easily converted into each other. The pro- 
gram may be used with APPLESOFT*, VISCALC*, and 
other programs. These program files may he readily 
adapted for multiple use including editing with LETTER 
PERFECT word processings. 


ENTERPRISES 


COMPUTER BASED SOFTWARE 


ІШІ 


І (314) 846-6124 


MAIL MERGE/UTILITY APPLE & ATARI 


This menu driven program combined with LETTER 
PERFECT allows user to generate form letters and print 
mailing labels. With the Atari, you may CONVERT 
АТАН! DOS FILES, or Visicalc files compatible for 
editing with LETTER PERFECT. Utility creates Data 
Base files for Letter Perfect. 


LOWER CASE CHARACTER 
GENERATOR $34.95 


«Dolar o dE Pin 


Lower Case Character Generator for the Rev. 7, Apple tI 
or 11+ computers. When installed, this Eprom will generate 
lower case characters to the video screen. Lower case 
characters set has two dot true descenders. Installation 
instruction included. Manual includes listing of software 
for full support and complete instructions for shift key 
modification. Compatible with LETTER PERFECT. 


LJK ENTERPRISES INC. 
Р.0. Box 10827 
St. Louis, МО 63129 


DEALER 
INQUIRES 
INVITED 


*Trademarks of: Apple Computer — Atari Computer — Epson America — Hayes Microcomputers — Personal 


Circle 228 on inquiry card. 


Software — Videx — Bit З Inc. — МЕН Ent. — Advanced Logic Systems — Vista Computars 


DYNACOMP 


Quality software for": 


ATARI TRS-80 (Level ID** 
PET NORTH STAR 
APPLE II Plus CP/M Disks/Diskettes 


CARD GAMES 


BRIDGE 10 (Available for ali compaters} Price: $17.95 Cansette/52 0.95 Disbotie 
An alimchesivr veruna of this rest popular of cand gunt. This program both GIDS and PLAYS сіе coraraci 04 
duplicis мее. Deprading oo Ihe contract, узме corapuier opponents will either ploy the аЙепзе OR defeme Ii 
you bid {бо high, Whe computer will снае your cantici! BRIDGE 2.0 pravides challenging entertainment Ни 
advanced players ВАЙ ix en racellena learning 1001 for ihe bridgs novice Sea the vaftware review іп Ж) За нге 
Cigare Ried #1 6y Cremier Compaling. 


HEARTS 1.5 (Avallable for all computars) Price; 803.98 Гмәйіг/ 114.94 [Шейше 
Аа tailing amd знати computer version af thia popular card рита. Hears ina (rick «енім game іп vecti (he 
purpose із moi і (eka any hearts of the queen of арып. Play арай ізі comparer appangels who are sre wih 
hard-1o-beat paving vrategi. HEARTS 15 h mn teal geme for iMrodücing the uninitiated (your арси) to сім» 
puien See the softumre review in $0 бое Cribque. 


STUD POKER (Atay analy) Prive: G1 1.06 Салан $15.09 Dish tts 
Th loai clave gambler": card grme. Tho compurar desh ihe tards one «c п lime өлі уз (ара the computer] bet on 
oka} pou see. The onmpaber daes тый cheat and волну bats Lhe odds. Howsver, LL acenttkmas Hafo! Abe ізсікдкі h- 
ШАКА i rt Ьин мәсіні program. This package «И run on a 18K, ATAR I- Color, grephécy, wand, See 
тэҥ |n CO. 


FOXER PARTY [Аты for gli computer) Price: 967,98 Chesette /811.93 Ошта 
FOREN PARTY и a draw poker зоа bated on ihe bouh, POKER, by знай] Jecoby. This W the mon vam. 
prehemivr maon атам Jar ита, ThE pany conten of sourudf gad ү mher (computer) paren. 
Bach wf іһгес Маге (you wi ger (с know ikem} has s differem pereanality in the form nf s earring propenwty to 
Ыш or told under менше. Practice wiih POKER PARTY before going tó Ihat expernivé ресі ЮС! Appir 
Самия and дініне versibm require à 32 K (or larger) Appie I. 


CRIDBAGE 1.0 (TRS-30 ому) Price: 514,99 Casnrtis^E18.95 Dinhethe 
This & пу the best cribbaze game available, [t la en excetiens program for ihe cribbage player іп vcarch of a 
why opponent as weil эз for the noviet wishing to improve his pime, The graphics are superb and вету 
Шариат jouinn puovide rapid execsunn. See the softwate peviews in А Software Critique 


THOUGHT PROVOKERS 
Price: 319,95 Сымпе 


MANAGEMENT SIMULATOR (АЯ, Nartb Star und CP/M amy) 
рг йг ‚ү. 


Thin роды М buh ал еше езі всіма 100] еі ex a аиту імііесінгі game, Bared upon «mhar parre 
Марей жі predane kininase shook, cath player or ТЫП comicis s company whieh гияяш осыған hrer produ, 
Bech player Ыр t оціретост he compelbiors by зейіні selling prites, production volumes, marketing aad 
diten гарсейішген etc, The атан зәссен (с! Diem ü the oor «nth jhe ИМ! Hock prit when tha emulation өк. 


FLIGHT SIMULATOR {Avaliable for ай compote) Price: $17.95 Consetie ‘321,05 Пын 
A тїн and aatensive mathrmatical simulation of rahe-aff, Might ead sanding. The program utihires scrodynamix 
equanaom өмі the charaetriene of & тегі абай You сва prsctiée Increment approaches and navigsuon шыл 
кейий» end compass hesdiags. The me advanced Dye can alat perform laops, мШ-ғойь and шепйм artobefic 
menevrets. Although this program does om етеріру grapines. Ii г елейілд and very addictrve. See she мене 
tovt іп COMPUTRONICS, Rum in FAK Awi. 


VALDEZ {Атаве (pr ай computers} Prien $35.03 Coste $19.95 Порт 
VALDEZ i» a ommpuler зітшімінні of тирет пала in the Primos William Sound/Valdrz Mason region 
af Анда (есімдей Im thet (emulauon n а realigaic ам опити 296 v 136 clement тар, portions of which may be 
viewed using the whip» aiphanucwric radar display. The n&wlam nf ihe wip мый! ^ вссегајіу modelled 
памыта. The mulata alvo comam 8 model for ibe 1044: ранега1 іа tbe repnn, ax well аһ acher Майк 
іле оар tanker and drifting icebergs). Chant your couse fram ihe Gulf of Аша ыз Valdes Harbor! Sar ihr tohi- 
ware erbe m 50 Soft Critique 


BACKGAMMON L0 (Atari, North Sar and CP/M aniy) Price: $14.95 Саен 518.98 Diheite 
This program сему yous backgammon ЫШ and eli Дәр improve yous gat. A homan can compete agains à com- 
pier пе againu another buman. The computer can even play арайлы (uel T. Eliher the human oc the старице сап 
diaii ия аттан dice roih. Dud pawuon, сып be сотан or caved (ім replay. BACKGAMMON L0 plays in se- 
меніде with dhe offtcu! miler a! lecigarmmon шый 15 nare іп provide many Тәсізанғы апама) at backprmmos 
pns. 


CHECKERS 1.0 ІРЕТ айй! Prier: $15.95 Cupit 01034 Disharte 
This dev of Ihe med challenging checker programe avallabie, [1 hus 10 генін pF play onal allows (he user [а change 
dali ы a шш АША providing a very аһ same ed level t-A, CHECKERS 2 Oh practically еліні able 
п ^ 


CHESS MASTER (Nerih Star sani TRS-B6 ону) 
Fhh complete and very powerful program provides five level of play, K inchodes casting, ен рамат captura and 
Іле promouoa of pawr. Additionally, Ur board тову he preset before (ha Ман of play, permitting the cxumiraiiba 
of “book” plays. To талии» cuergiion speed, the progress із writen іа assembly language (by SOFTWARE 
SPECIALISTS of California). Full armphic) are employed on ihe THS-€0 version, and iac гізін of alphanymeric 
display бге provided 10 socóemmdhtte Nonb Sias usery, Soe review in onComputing- 


Price: ЗМ Саматы! 22.91 Disketin 


LEM LANDER (32K Apple Dich only) 
Раш yout LEM LANDER to а safe banding on any of aing дЫ теп wriad ranging 
The рита йди. ан used (o comrol ктай afiirode and Larun. This € а realtime buh tes challenge! 


FOREST FIRE! (A lari only) Price: £26.95 Спамер, Гирма 
Using excellem graphics and зані ef (етта. this symalation puts you іа ihe middle af a forest fire, Vensr job it [o direct 
operations to put oot (he Пее тік сотареташт for changes {а wind, weather and татті, Hol protecting valuable 
\ermclures can гені іп солар penalties. Life-Hie variables ме provided to make FOREST PIRE? very eripenutul 
ond challenging No two games have ihe same setting and there ore 3 levels of difficulty 


МОМІМОҒЗ JIGSAW (Alari, Apple aod TRS-80 only) Price: 518,15 Смюңи $20.99 Debate 
A ligaw рәмде рп your compastier! Compie the parla by selecting your piecer from 6 table consisting of ЁЛ dif. 
інген shapes МСА МЕУ СОЗАМ А а жетшш momma Hion. The рн ык sinter letter and ter үк 
ell) chadarmge you with us ihre Lenta of dii l'eulty. Sconng ft bend upon the number of шағы piken and іт ibe dif. 
ficulty of the buaid set-up, See брен mn ELECTRONIC CAMES 


MONARCH Atan aah) Friev $11.95 Comite $18.05 Гаи: 
MONARCHS ыл балса ону өссекітік непа нал бабынан уды чп «ишете ап Бүт Irun ab Уы? woes Janter 
Yey deermine Lhe amcoum of acreage Develad ю industrial amd sgritultural ner, Iure much Rood po билш ie fr 
papulkece and hoe much dead br zpewr om pollatian сол. Уры wid) And that al) decisions innie a conmimslur 

wad (hat ij н nof cal» to male everyone happy, 


CHOMPELGO (Ateri өлі») Prime: $13.95 Comptie/$15.06 Diskette 
CHOMVELO ім really iwi «кају pues im oec. Gra n umilas (0 NIM; you must hae nf? рып of а cookin. bur 
avoid taking the poboned portion The mikes game h the рии board gare REVERS), (t Fully mes the Atari 
graphics capebildy, and ^» hard tO head, Tir package will rmm on а (AK тупе, 


SPACE LANES (А rullable lor al сопун) Price: $34.95 те 
SPACE LANES is a simple but акеп ірік transporrabon game wich levolets ap io Jour playets danciadima the 
ampar) The object u in form andi expand spate ine cumprütive envirumnzeni The pre! 
(v 03 атам тос тыт worth red your орравеаг The өсепетісі йиш sock purchetti and company metgers 
Waich your wealth pry) 


*"ATAR], PET, TR3.A80, NOGRFHATAN, СР›М and ҰЯМ are теңинен їгейётїтїгү Aandiot 
Potestas v. 


Mora тіге мүн, a ОН F taire n available for Ma Мәнін JU). ТВА бахете bey mol ғылы mh (Y er 


| Circle 152 оп ілдшігу сата. 


DYNACOMP OFFERS THE FOLLOWING 


e Widest variety 
e Guaranieed quality 


е Fastest delivery 

s Friendly custamer service 
e Free catalog 

e 24 hour order phone 


AND MORE... 


STARTREK 3.2 (A vellehle for sH computers} Етегі 511,95 Conertin ЫЛЫ ПЫН 
Theis нін сінік Startrek mulation, Өш wilh sereal pew lesiurm. For ampie, (ће Kingam ne show М che 
Barerprise аш waning while uio attacking гілгімееі pi ЫН ыйан The Klingons айыз алей wiih both 
НН and heavy chasers кей more whem Ihol alt Thr wtostion i беске when the Enterprus e hetetpril бу Lure hei у 
«нінен and а маган 5,0,5. (o received! The Ringers get rena! Бөз the sofware reviews ш А NA L.U G., й Salt. 
ware Critique ead Саты Merchasdinng. 


BLACK ROLE (Apple only) Price: 814,93 Caarite/518. 09 кімде 
This és an exciting graphene’ патас of the problems involved |в closely aburtving э biach hole with в space probe. 
The abjec n 10 елле? and malusia, Inr а prrscribed (ите. ап orbit «зе tu в unal black bode. This т 10 be ithiy af 
өліні coming w meer the amamalp thet the tidal істы detitays (he plobe, Сәмігей of the craft v réabalicalh 
umuleted шнур vide jets Гог rotation aad nein th rantes) lot acceleration This program emplose Hi Res шарысыһ4 
h educational m wall as challenging. 


SPACE TILT {Apple and Atari valy) Price: 510,96 Сапы 514,05 Diete 
Lee ihe game paddies to Ш ihe plane of the TY (creen ш “roll” ө ball orto a hole ом (е кәсеп. Souad imple? Nar 
when the hole ден smaller and иот? A б-т (mes allows уты to қылма yous shiii agaman Others m ghat haka- 
Югай action gan, 


MOVING MAZE (Appie sad Atari only} Pelee: $40.85 Сазан 7314,05 Disherte 
MOVING MAZE employa тін games paddies to ймес) а puch fem аве uide of в тыш in ім mhn Howe, the 
там ы іутылиайу {und randomly) baih aad ін слину bang modified The фути & bo crow the muse 
чети eer (м berg hi; ky} в тай. Sconng м by an Haned Hime imisa, and [те ісүсіз pt piny are 
расон, 


ALPHA FIGHTER (Асан only} Price: $14.93 Сәмен 18,15 Оен 
Тас excellerr рта іе and асса program in ong! ALPHA ГЇЮНТЇ А requires pou Lo ғау ік wider verte 
paring tough. your sector ары балу, ALPHA БАЗЕ h bn Dec path of am ellen UFO імен; by fve ОСО» get 
bp and thè game ends, Both gines require the joystick amd pei pogrembrel) more difibusDi the higher pay score! 
ALPHA FIGHTER will ras оо HEX кунео, 


THE RINGS OF THE EMPIRE (Atari aniy) Ргіге $26.98 Саматы $15.95 Ое 
The empire haa developed в new бөліс cation ринчиси) by ralang nngs бі energy. Bach cese yeu Мам theoaygh the 
rings and destroy she cation, ihe empor develops e ore sation with more pearcive rings Thy caching game өлі 
om |86 ourm, employs exteraree graphice asd sownd and van be played by unc oF ten player 


INTRUDER ALERT (Atsri ату) Price: 514.98 Canote 120.03 Оеп» 
The is а (Әз ресе graphics раль which pisces you In the middie of ihe "Пгемімег” bering ju tinden Ms plans Thr 
droids have been alerted and are ditected (0 dexteoy you м їй corta. You mou Fad and enber your thip io езсаре with 
the plana. Five level) af difficully are provided. INTRUDER ALERT srquiret а joystick and wil sun on 16Қ «rtuma 


GIANT SLALOM (Айя only) Price: $14.95 Coneetio/3 10,05 Disirette 
Thi real-time scam game i guaranteed addactive! Lise the joynich to control your parh {гом Мот coumes con- 
манаа of both apes and сасе gaier. Chaote (rom diligent lereh of da(ficulty, tace армен alter players at «іларйү 
sabe practice rum араак ihe choch, GIANT SLALOM will rua ип 16K vysienm 


TRIPLE BLOCEAUE (Атей саћу) rite: 554.09 Casesite/E[R.95 Disbekty 
TRIPLE HLOCKADE b a (ar-to-Chuve player graphics and round action раты. 1) a baud un the сімгіс video arcade 
farte ише Шота have enjoyed. Liag the Alari joysticks, the cbjert h із бисес your biocksdóing lene ground the 
creen woul гил inia your eppoteniit), Alfough the concent it umol, (һе contand geaphao and sound 
їм: bead іп "high замау“ 


GAMES PACK ECAvaliuble [ur АЙ cormpultera) Prion: $10.05 Салат / 14,51 Пете 
DAMES PACK | ваниле the das: compuier рина о? HLACKJACK, LUNAR LANDAR, GRAFS, 
TITRSBRACH, SWITCH dnd mone Thee pareti мен been combined wia one large progran for ease ің inadig. 
kde pp rri rt by a communi mama This coirean h worth ihe prices jua) ки 1м D''NACOMT! ver- 


GAMES PACK UI (Available for ali computers Prier: $04.95 Cursetie/$14, 83 Diskete 
GAMES PACK (1 inchudes the games CRARY BIGHTS, HITTO, ACEY-DUCEY, LIFE. WUMPLS and others. Ал 
ВА GAMES PACK I, afl the pisnes are loaded ёз one program ond are сәйей hom e menu. Vou will рөлігішіз га. 
joy DYNACDMP"y version of CRAZY EIGHTS 


Why рау $7 9$ or more pet program when you can bu» а DTNACOMP colleciian for paw 300.94? 


MOON PROBE (Ateri end North Glar only) Price: $11.05 Camette/ $15.95 ее 
This i an енгетеіу challenging ‘алая landes" program. The uist mui буор (rom orbit to band at à fédetenmümed 
базри am Т” vurfaca. You сомга rhe ihri and orientation af vaut СТАП plus direst rhe газе of descend and 
approach е. 


SPACE TRAP (Atari only, 16K) Pricer 414,96 Сөлеіт 716.99 Debatte 
Th galactic **uhowa'em. up" arcade game places you near a black ісін Yoo control pour tpacectalt uung (he jor. 
ика and atremp! to Мал as many af the allen viups as posible before the black hole Сом about you, 


ADVENTURE 


CRANSTON MANOR ADVENTURE (North Star пай СРАМ only} 
Af ш! А compouherive Adveniwe game for Sor Sur and СҰРЫ ормо. CRANSTON MANOR ADVEN- 
TURE takes you Into mystenious CRANSTON МАМОЙ. where yoa дИетт ка фиат мімен treasures, ли ken МП 
Ihe manor are wild animals and robot who wih во give ap the Inearuen нми à Паи. Ths number of room ti 
шеше” and the auocited desctiptices ere much more elaborate Chan ihe turpi popular мтиз Of Adventure pre 
prem, making ihh балы the rop ің іп class. Pisy гал he nopped ax any rire aad er Шш cored on drin 


GUMBALL RALLY ADVENTURE {North Star only, 4£K) Price: 513,65 Тар 
Take рал in Ihi смач race fron ihe ғай coast іп фе өсі сови. The poal мө find yout «ау «8 the Fah line white 
maintalaiag the highen poxtible rpetd. You may choos one of Пее com вушідміг st the garage Tbe choice aul affect 
фош speed ind range Remember to take ware parts and don't егі салды spendiingt 


SPEECH SYNTHESIS 


DYMACOMP is пое distribuiing the arw and revaturionary TYBE-N-TALKTM (TNT) yyntbesier from Уол 

третей еН Ші МЕННЕН rar ны ted МАНЫ oF tm beaga Аче. nT a Кы 
“ р peon j А around à 

Бі vorsbulazy pvsilutie mayo feret = 


Price: $329.95 (T eue ad 4,06 for shipping and лім 
TNT Software 
Ты following DYMACOMP programs ше Өте (гг іше wub TNT! 


STUD POKER (Amn, 24k) 

NOMINOES HGSAW cuan, MRI 

TEACHER'S Р ме end Mon mrt 

BRIDGE 2.0 (Nonh 

CHOMPELO ілімі, 2 

TALK TO ME (T'N*T Atari only, MK) Fre 314.75 JA Dici 
This progres present п vupcrb (шт on speech synibesti using ihe Atari 00 and TYPE ‘N ТАКТА, TALK TO 
ME wil] dlugrase тақта ward generation да well as ріымызде generation. The documentation includes many helpful 
programming tips, 
Ре арау ТУТ" тоғыса when ordering 


ABOUT DYNACOMP 


DYNACOMP n а leading disitibutor of email тузет sofivarg with sales spaanimg ihe world (currently in 
елсеіз of 40 cootinex). During the раи twa усап we have greatly entarged the DYNACOMP praduci 
Ine. bul have maintained std Improved our high level of quality and cusinmer suppari. The achievement 
іп чолгу is apparens from our many repen cusamers and the software reviews im such publienrions zs 
COMPUTRONICS, ЕП Software Сане and А.М.А.1..0.б. Gur customer suppor is as clase as your 
ry li abways Гоу, The aaff Ix highly trained and always willing to discuss products or gave 
adipe, 


BUSINESS and UTILITIES 


SPELLGUARD™ (СР/М әнін! Prive: $209.95 Dish 
РЕЦ. СОА n à teval/NDeiiy nee деобе inch retain the salue of peus current werd processing spuem (WORD 
АТАК. МАСИС WAND, ELECTRIC PENCIL, TEXTED EDITOR 11 amd others. Wriven exurzly іп меті? language, 
SPRLLOUARDIM каркі алыш ihe aer in sliminattng «уйн Muf typographical ұғған by capanne each word af the 
WAN LARUM k dienongry jexpaadabie] af over 20/000 of che mou маннап English wards Words egprasite in (he (exi fad nol 
Timid ін е ша ""fagped" Jor кау шн жей correcting Most битін ра гея stafi (атша өмі ento pro 
илл penpals will be akie ш uu SPELLIOLARDUM in only a few minute 


МАЦ. LIST 2.2 Apple, Мін aad North Siar dishette anty) Prien: $34.98 
Thee program ni ашп см эп ds біліну io Mare 4 тазала number af addreues on one Өнкейе Cimmue of ІШ per diak 
cHe, morc han БО far “double dewsity” system 1, Ha many (амын indie aiphabeur and fp tede үшар, Labri printing 
(h 2, ew up), теми ol fides 6nd «unique keyword өгей routine жігі retrieves enam hy a «irisally liveness urlertian а? 
шет defined rodes. Май Ым 22 wilt even fiad and delete diapdicate аныз А very vàtustie progri&m? 


FORM LETTER SYSTEM ун. 2 (Alar, North Star und Appie Dishetirs ойу) Price: 54,09 
FORM LETTER SYSTEM (FLN) n the ileal programm for creating and editio Farm lener: and aadress lita, fy ecmieins ба 
epre ті exitum which produce: fully junifled text, Special codes изе vend ің the address Іші ы adian perionulired 
шын. Foam lanen ate produced by qusomeucaliy inserting each sddren ipio a predetermine! poruon of урет iener FES 
h wm pletely compete ath MAIL LIST 2 2, whack may һе werd in manage and sort your addres files 


FIA ead MAN LIST 2-2 ass acailuble аъ à сосной package for 35 95. 


SORTIT (North Sus бай) Росе: $29.08 омани 
SORTIT u s grnerá! purpose rering perse enam ev EDO аьем ў lenguage. This program will part saqpential dete Пі 
geotrated by NORTH STAR BASIC, Prenery aed uprigend vecomdary beys шау br тебмгіс or зар к mne character nings. 
EORTIT & ошу vid with Mies gemtited by СҮМАСОМІ MAIL LIST papam «ad а very certalilt га іп capabilitin for 
ul thet ШАБ Шшыз Пе ыл 


PERSONAL FINANCE SYSTEM (Алал sad North Sat вау) Рез: £1.94 шіні 
PPA ла илде diatur, пала «иман «yen cunpoud of ien difieren programs. Beudes recerding your capentes and Las 
drdustibte Hem, PRS ШІ vant and зәтутеліге raene hy payee, sad dipler laformation on гарем by any of М wer 
defined con by month от Кү руте. PPS will. eet produce maaihiy bar өгерім of pour сарғама by сиса! Thin роњи 
pactage requires only one disk diret, minima) пқтасеу (24K Alari, XIR North Scar) sad ell store мр Qo ік) recinds (яз deb 
{ым coner. (OND геттэгеф per dish by ғөзінада few imple changes to Им programs), You con тесте cherchi pius cand баршы vo 
(ы үш! сап Finally rg ЖАС үне тымау тоға and elimina guetieerk and tedious hand calculo. 


FAMILY BUDGET iAppla эму} Pre $34.98 Diabatte 
FAMILY BUDGET ін в very conetment laramciul record-keeping program. Yon wil? be кізіп m bere irach of cash өмі cred 
espeniiupéts an anri ат арен са а Salty БЫ. You cua (соғ іад deductible itev and chgritabir Gomme. PASI Y 
BULIXET alie. provides а ссд record of all credit transactions You esa make daily cash end charga entries го any of 11 
багыт + ртм oc chet іі well aa (o F payroll and ма восила) Data ме karily rotrievrd giving the user гөлірітте стт! 
пыт an сигаи: complicated dad uncrganred у «шр. 


INTELINK {Атал өлу) : Price: МРН жем 
Пі» vows peclage contàm a metrum collection of programs for {асай еба |eo-egy communications 
{тош 8 ШИ діріп modem (requireó for use) In one тобе of оретанол you may connect 10 а daia етіс deg... The 
SOURCE og Mictn*err) amd quichly load daia өш as starch quodgilons anèn pous Әлдене for ger viewing, Thi greaily ғе- 
thom "гаш месі ine" and thos ibe verior charge. You auay obo reward the comple comes al д conimomcaruadm eon 
Addis. pogrums were c BASIC. FORTRAN, гіс паву be hun? oof fine dung гло roppan iest niu and Matt "up 
ізін" ip apeiher оталып. тым (ы Aran а very vean ттт. Even Aun BASIC programs сла) be aqboaded 
Frits, љ сотца (Tie тову Inr інгі? гапе аш uted Inder aa сона Ор rigat Jor a éune-hart суета Тш m, pou од set 
UP Wh depict О! tahae command) and programa, and (hc Alpi wi rammi (hem at nteded; barch proceming AN 
ilg з jdi up to eating мел соалегі Une quet yuur tume 


TEXT EINTOR И (CP. M) Price: 129.95 Disheve $33.45 Db 
Phi bee мата reirase verom al OYNACONP: popular TEXT EDITOR 1 яный romam macy pro feta Wih TEXT 
EJH TCR П proxi тә bud vem fies in chunke and азат tem foc lever display, Восе of tom may be appended, inserted or 
riri en. Files тау һе шті эһ был ^d Arti (m ары үші езі Crater Ген тми te b biriz? (мәле By either TEXT EEHTOR 1! 
em abe СРАМ ED taas Fuiber. ASCII СЕ/М ет басне BASIC өмі avail) language programa) may be reed by te 
тіке and ргостьуей (ш act, jani Fe paa be rs] ыш ED кімі baler (уба өне ТЕХТ EDITOR it, АЛ ig all, TEXT 
EIN TOR I) & ал inerpensive, ір (о uer, bur bery Тн йн орыста. 


DILE (Afar) and Korib 5107 біте oniy) Pria 010.64 
ашуға Жан Star amd. Амын Алі avara ки кыйаш а ышаны data зам af ali Mies аги programm la ibe 


Thi handy рты a 
wack of divi which күнеініну accomeless. DPILE ік талу tu uci ap өткі ir, hi wil] organise four ШАЙ» іс prowzie килы) 
Қазан cal va іктігін! Te От рр. 


НІМІНТ iNorth Star paly} Price: 119.95 
ha i a Che ont рерна еса актан infarmankm ачаб bp $сутап e! Deer (ypt; Рағылша (ед: Шш тыш}, 


Lommerea Гей: plumberst aed Жиетітет ісіп талағы М. түкті айша, etc) in addiríos ro keyword warche, there 
art барг, анта anal agen searches [or Uic persona! condi end appoimmgri searches fair the ?famanercual re- 
Cond, Woeferenec iocos arp epee Әу m кінде bed or by съел vea ін ?імей Ішу. 


ЕНЕРРІМІ; LIST {Atac sad Маған Star only} Prier: 51195 Comets 804.99 Ghir 
SUP PENG СЕТ pamm informan pa Mary you pariar nl ier quysivanaarkart, Before pag ЗД, di will niian) you gf 
ай iter иш vou Calf. жөні, алм reca dlspiay fer орлылыду print] your Hopping hu end br total com Adding, бгігтігі. 
cipia and Магі йаш 15 very emy Rumi eth ЈАК. 


TAX OPTIMIZER (Neri Sear only) Price: E9941 Тиым 
The TAX OPTIMIZER NAA мучене, тшш ирки! ren рыйк M рин m кок һк мет 
«аси EDI із ҮМ арр. ТАТ pagum М decipi co provide а guck Мәні бігіу cide жогу їп Шү м сояурлбей ің й 
шк тәлімі t (гүш, Henr амины, atin and ыЫгєтт Аатын tus]. The user may лла diaro ilia tha 
defect тағанға Paka dieran. TAX GFTISUZER кы been ареоариу Naid uad in CPA offices and comes compare 
=й Шы ситеті мл ысы mn in dete hie 


EDUCATION 


ШСМ: FODGE (Apple any, ШК Agplexnit or tofeger BASIC) Petre; 319,98 Caste $2.75 мыч 
Let НІККІР PORE Ес узш ейік bay ит Реан ane bey un your Apple oil revolt i6 à different and inihguing “hap 
prea” лии to ibe leitet ar pumi of ibe choa key. The program's graphics, сода and мэце gre қ delight Far (йет 
from мия | 16 9, HODGE PODOE n а тоеіпитайшіті tearing device which brings a mew биет in the wis of com- 
рить та киста 


TEACHER'S PET i (Available far ай compiten) Price, 611,25 Cosette 111 23 Гид 
Tha |e Ihe fen сі РУМАТОМР"ь сбәестідегі packager РНезегііу waendad for pretchool sn grade 3, TEACHER'S РЕТ 
provides Ше paming vindemi whi counling grace. hrrrr-ened тәсортиіла aed ту bevels af mach chill curiae. 


MISCELLANEOUS 


CRYSTALS (Atari ву) Price: 5 995 Сарығы/542,93 Шеше 
A unique algantfun ruderiiy prmtacet fescumiting ұғарһыз displays eccompanend with (pne which vary өз the рате are 
ешт. Ма (лке рағытғы LIE Т шам, азат corabiecd effect of the көсемі and ұлыса аге mcumericing. CRYSTALS has bera 
вині in юса] Rajes o бирсиле dhe pound and cular features of The Atari 


NORTH STAR SOFTWARE EXCHANGE (NSREJ LIBRARY 
D'rHACCMP шұз djur Anses Ны 2] rume NSSE library Thesa Шал. cách дл. miny programs aad eller an aut- 
masiny тайшє for ihe purchase pner. They togii ім рап of every Мо Star vet's collestion. ОШ yr тїш DYRACOMP 
for durada regaiding ike сонан of the NESE colection 
Free: 19.33 cach TP. 85 anch M са кызг! 
The cnenplere ссіімкіне try ie pruntheacd fer (59.04 


DYNACOMP CASSETTES 


M peior ea Afters ірад) ПҰМАСОМІР шы name C20 сызса fne compas que. Each саміх h guargniesd 0 
bp defect: 


Bos of 10 самити; $15 23 posu 
Bas of 20 cir! STIS рр 


ОҮМАСОМЕ whwee 6 supplied wh complet: docrmentalaa сбейантіңд cles! erpii afd maple. Lites ctheredie 
want ord, ofl pertam pU тыя өліп ТАК param mumory сине АТАР! німен МК) Елееҙі here pari. program aie aail- 
aig ow АТАЙ], PET, TRS-BÓ i лесі $1) ші Aprile Appiah} eerte amd ӨМітпі- АЗ шей ар Мат Shat ызды dumity {дент 
daily cei) Шаһғын Айтыш iced pragrüits сай he abd! 66 ілі (ПЕМ бетм d" СРАМ Педру йгъ һы 
тун гиялар undr; МЕА. 


STATISTICS and ENGINEERING 


DIGITAL FILTER (Avaliable for эй compulers} Prier: $08.95 Саеге /543, 95 Dia ын 
DIGITAL FILTER із n comprehenuvr data procening program which permite (he әм? їп design Bus own [lier Гост o! 
thome fem a тоғы of fiker forms The filter form arg vabétquttilby сой ей inia nas qeninvg convalida coc! Dele 
which perni сары] deta proceuing 1n the ңін design mode the shape of the frequency Iram Ier Function i spevified by 
directly entering points along irc desired iiir? curve. ің the menu mode, «deal iow pasi, high pass dnd bandpass [Hota ттар be 
apprteomaied Lo varying degrees восы Дың 6o tha fades of paints eed ін ibe caingean Thre (iter: may opikraajip eli be 
woche wih s Hanning (urctios (в subuan, тын Мырс Dwntereonh Mhen mus be wip Errore of DIGITAL 
FILTER btichudr plotting of the dals before end after filu ug. ы тей as display of the chosen (Шит босана Albeo ІТмдмдегі 
аге степти Gale «ын өс, tretritval aum] citing procndorm. 


DATA SMOOTHER (Noi available for Atari) Pries 815.98 Саан $2) 93 DGbetia 
Thi arial data vmomtbing program may be uud ва tanidly derive eiriol information from тойну bosimcm and mipomTiLg 
бала which аге equally spaced. Thr volteare беттесу choses in degree іші range ef (а. ma etii ix smocibed ПРИ and wooed 
dervairee cobtulgtion Аўыз inchuded їз потопа с рісі те of the input deu and келей resis. 


FOURIER ANALYZER {Avaliable (er all computer) Prior: $19.96 Caasetie $23 0 Ташыны 
Use ihis program 19 gaming ihr ficquescy specira af іва duretioa vignes. The program rires ашын е seeing and 
Чәйне of the apai dará өлі течь. Praniral npplicaiten, ticinde Ue amzhyuls af commlicaied palterna Ha tuch Fields ің giet- 
шал, cipau and busines. 


TFA (Transfer Feariloa Auatyzer} Price: БҒМ Сары 532 95 Сайыт 
Thit и е special моћ ваге package whith may br wd 10 сүлікене (he Lranuler functions of ерии» such aa bef ee йгъ gad 
filters hy tampining their reepenie rc pulsed орама ТРА n 4 өні modification oi FOURIER AMAL YZER and онан ып 
enginesring олмам бееде! ұстана ing-rrquuticy ples a3 well аз dala editing femure. Where FOURIER ANALYZER ir ie- 
tigued (ог edweasiona) кәні scientific use. ТРА it аз камыз bool. Availabe for all corepater 


WARMONIC ANALYZER (Avaiisbie for oll computers) Price: $24.95 Сыны $28.94 [Ишей 
HARMONIC ANALYZER em dtsipned [or he tpectrum analyse of геренііте тәністен. Бедир Инәй dam file genera 
(оет, ішіп and shwage/rrizieval аз wel) өз dala вай spectrum р Ше. Ове particulari «nicer Пасу u Lhaa ther рлы ім 
need дф! be equally ipeced ar in order. The сеје) dais И onrted sad a colic spllne mierpefatión U sted fo create Им dala [йе 
required by (һа FFT пірдгіішт. 


POURIER ANALYZER, ТЕА and HARMONIC ANALYZER be раисду) лр ісе мез! mice кі Eat 
(pared айлым) and 139.99 ihrer даат). T S^ Е " 


REGRESSION 11A valiable Гат sl) cumpalers) Trick: $19, 1H Сәкен шім Пыр 
REGRESSION | is à unique and escaptionaliy эг vor-diescosiona) lem) ipare “poloosa”! curve {ар presi. 
Featuses іксізбе very hah accuracy; ав automelic ери determination орцоо, an tetzmimr internal Шыагу of Maing Fane- 
bons; dare exiting: awomatic dete end curve plotting, а адыг! өзенің (eg. vrrmderd бе оп, соттішісе cor!Ticieni, 
тесі and tush morc. [n addition, arw Mis tiap be Мей wihest teeniering the был RÉECRESSEON | n сп phe coner 
shone program in апу deta analysis iwase Hbrary 


REGRESSION ll (PARATIT) tAvallabie for uli compulera) Рене: 117,98 Сәмете/ £23.94 Пыл мг 
PARAPIT i detigned to handle Lhone cases hà which Lyr perdnerien жғ imbedded (рұяыЫыз nankimeuty; im Ны Arung func- 
than. The (ғыт simply kmern the functo) form, inciuding re paramers АІ, AG ined а өле oc mora BASIC ПАНИН 
lunes. Dein amt наше may be manipalaned and ренікі ay with REGRESSION ( Lie ВЕОАЕЗАКУЯ | for pod penal Firing, 
sand PARAFIT for thane complicried tumuon. 


MULTILINEAR REGRESSION (MIRO [A valiable for uli computes) Privat $24.94 амне "$18.95 Гайот 
MLA i» a profesional кюйеме package Ге? analyzing dato м4 солған (ес gr re {ритм у independent poets. Brudes 
performung the баіс tegrevimn сй, ib pragrium sió provides ған to sap быз OMT}, MOL BUD, (єє шкі «бла 
kaam- їп addition, Hut wear тшу ізметадын (up ышна Бу ерун rales ret ur iedepemiem variate. The rani ef 
тегізіЛеу шы} dala sive h limited palp by the available memory. 


REGRESSION |, If and MULTILINEAR REGRESSION пану by yalchkausd Iogsrbrr for 151.95 [мет caer on BAL. 
амес шец) 


ANOVA (Avaliabir for uli computer) Prire; £59.95 Cuenri t JELIS Dichter 
ін the ран ihe АМОУА (алуы cf variance) procedure has been Tuned Шш Qe hugs cure compr Mew 
ПҰМАСОМР һы гоша tbc pautr cif Hus тігім |0 ашый! арсынта, For thine алты tihi VA, ihe DYRACOMP 
vofvenre package inchades Ihe {гр}, 2-eny аай Nway procede- Ано prided we the Yann 2. (ervorial arigu- For 
tho vafomiter with ANOVA, du fen wary Ты occupying алынды АА rhüun M. (ЧЫТА Газма (ву а рео, 
{сми ги rhe мүрит) and enes аз өл carrii idurian іс Ше той рст. Ассапиятуың ANOVA ма oppen prognum fer 
(калар the darà Guyer. Диса ant utvarkl comica Тейішеез inchudéng дыһ шнын. На ір кәні apprit 


BASIC SCIENTIFIC SUBROUTINES, Volare | asd 2 (Not втайаык for Alari) 

СЧА СВА а the exelugve игіршізг (ov the воб мее hepat їл the pope eui AAST SCIENTIFIC SUBROUTINES, 
Балытен / ond Joy F Ruchkdeschel (м ahrertaements en Y TE тармам| Those идиш» hasy been axtemblad aycordiBg 
iD chapter |псішісі wiih rach collerirgn is a патта тарпып ті iezis жил! Ged each irole, 

Volume | 

Callecuas dj: Chepier 2 and j - Daia and function ріст cooper varies ЫА быти, 

Calmon #2: Chema 4 - Батты! maria ond vector operations, 

Collierin 43- Chapiers 5 and 6 - Random namber grefurtabiei Пикаса, Сао, ric T. weturh aphia ізгі 

Pre per стол — $14.95 Lscuc/ $18,945 Diete 

АЙ three сойтсе» аге aviuialie for 339.95 (ihnen саъи) ай X49 ©1 here SH быз). 


г Chapter | - Linear, poimombij, multimconomal, parametric iai uam 
Chapies 2 = Serm nppsxrauati іскінтіңгшеі (exzuxemuralió, бане, teveruem, Ар, тіс.) 
: Chemi) Ршннамь appronta ty Испанов and recursion 
- Qhapiri 4 - CORDIC артачак ато Ыз ОЕ, гурес Бис, irpomesitial ішікі koger birit 
fumpipna 
. Chapur 5 - Table imrrpolereon, dilKerrntiacon amd imegrasink (Saver, Latorangs, НЕП ӘЗ, 
"Сани? б Melia fort (пин Пи тей! root ef (шик 
Chapter 7 Мый» far finding the complet roos of functions 
6 - Орітишіке ty өтерін desea. 
Васе prr collection: 314.95 Самса [Мше 
АН ези collectione are өтышБіс for $99 85 dubi салатын) and 5129.93 а дити». 
йыгаш the trti are д үйші part of the docunentahoa, ВА Л/С SCIENTIFIC SUBROUTINES, Volumes / asuf Fare ovata ЫМ 
from DYNACIIMEP: 


BASIC SCIENTIFIC SUBROUTINES, Vol 1 (HY ран} $09,405 + 79 pocage 
OASIC SCIENTIFIC SUBROUTINES, Vol 2 (0 pages: 1214% » 41.0 pouage 
Ser tetas i KILORAUT and Dr. Әніне 


КОПТУ tA тайер lor ali computers) Price 55,05 Cagaetig/E ii. иеде 
I^ a ошый, КОСТУ etmultaneousis determines al) Шы strom of В ротасы having телі са ыты. There м oo ln on 
joe degree of the polynomial, Sad becouse the procedure к erative, the aecuraey b genepulle иу pand- Ма (ibt peer ars. 
rerpslred бл input, and the calculanmd rou аға тийип! beck emo the polyseminl and rhe чаа displaped. 


ACTIVE CIRCUIT ANALYSIS (АСАР) (48K Apple соју) Prier: $15.98 Canartie/ $29.98 Пшр 
АСАР it the analog cirtusl designers алат t^ LOGIC SIMULATOR Мин АСАР ұсы may ánalypr (Re retporuc of en m- 
iret ст panne enenpesnens chew) (€. g., а Lanino aepliFiec, baad pats Пет, exc | Tha ricuh may be probed i) exul тетін 
(тему. amd tbe генінде complices ( ғ. real and unagsseryt eolkagex ы cach comparant сауа ааты, si» pscing the 
попаде ОЁ these омео, (һа 'requefics tripomer Of a ПИвт OF атра Пех may Inc complettety феннттігикі к тїрє со bod 
zemphiude Am) ріг ip addition, АСАР primis а ырма) anafyala of the кид of voltage rriqeonies шкі peel frons 
гаме vesistion іп (he component, АСАР и өлу 0 bare ал шы. Бутуну боксты те сіты іе ытты pf tha кіттуетнз and 
Ikeu різсететі, sad execute: Сиса éexcripiioas map be «ard asta сакы or bkrte Ja һе пеев d в Les Mie for екісі 
Won or edeleng, АСАР очи be part of every circu designer's progrem брегу 


LOGIC SIMULATOR tApple aniy; 48% RAM) Prices £24.04 Comes E34. 95 шш 
With | OGIC SIMULATOR уші may гашу шы your complicated figiad ingie designe with teupect го тер ын of рш ud 
determene how wel) the cítcult will openiée. The сіе which may Бе бітішінікі lechede пері lapat АМО, OR, NOR, 
EXOR, EXNOR and MAND gates, а! well рь |нтеуігте, IR uod D Пір-Поге, and oneshon. The (тми of Ee vitm d 
зуші every cinch cyehe. jpust may bt clocked ін wih varying clock cycle kaphir Шылыесеті und driays miy be ішігі» 
duced m probe for gHtcbe« aod race cendiuor. At ibe veer's option, а (итд diagrama һы ату piven tet of nodes mar he piot- 
(od asing HIRES graphucy Seve your brrsdboardtfy wath (ha сігеші н checked by LOGIC SIMULATOR. 


ORDERING INFORMATION 


АШ orden are proceed and chipped зейін 48 bore. мие елесте payment wrih ender вай unchide (pt appromrisur сыпақалет i- 
Гогол, if paying ty VIRA ar Mauer Send, ілсішіз eii manie са езгі 


ый Cheam 
миша Моль Ameries- Add $5.10 


Deliver; 
AN эбе {ескй boots) aro sem Fire Сия 
amide Marth Ашка, Add 10% (As МЕШ!) 


Сталина 
REI VER nidii J ЕНЕ салын: Dashes disco schadules ан атадай эр espere 


САЙ Кай» 
Айа V3 30 шім мәні аайы t s i deb (IBM sah ма СЁ/М Кыты; F тые 
AMA p on = Poppy l аһ меш 3 нарға von ы 


Ен" CP/M Disks 
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The Atari Tutorial 


Part 3: 


Animation is an important capa- 
bility of any personal computer sys- 
tem. Activity on the screen adds 
greatly to the excitement and realism 
of any program. Certainly, anima- 
tion is crucial to the appeal of most 
computer games. More important, an 
animated image can convey informa- 
tion with more impact and clarity 
than a static image. It can draw atten- 
tion to an item or event of impor- 
tance. It can directly show a dynamic 
process, rather than indirectly talk 
about it. Animation must accordingly 
be regarded as an important element 
of the graphics capabilities of any 
computer system. 

The conventional way to imple- 
ment animation with personal com- 
puters is to move the image data 
through the screen memory area. 
This is a two-step process. First, the 
program must erase the old image by 
writing background values (ie: the 
values of the image “under” the mov- 
ing one) to the memory containing 
the current image. Then the program 


This article (except for the appendices) ap- 


pears in slightly different form in De Re Atari, 
to be published by Atari, Inc, and is repro- 
duced with its express permission. 
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Player-Missile Graphics 


Chris Crawford 
Atari Inc 
1265 Borregas Ave 
POB 427 
Sunnyvale CA 94086 


must write the image data to the 
memory corresponding to the new 
position of the image. By repeating 
this process over and over, the image 
appears to move on the screen. 

a aE 


Тһе essence of the 
problem of playfield 
animation: the screen 
Image is two- 
dimensional, while the 
Image In memory Is 
one-dimensional. 


There are two problems with this 
technique. First, if the animation is 
being done in a graphics mode with 
large pixels {picture elements), the 
motion will not be smooth; the image 
will jerk across the screen. With other 
computers, the only solution is to use 
a graphics mode with smaller pixels 
(higher resolution). The second prob- 
lem is much worse. The screen is a 
two-dimensional image, but the 
screen memory is organized one- 
dimensionally. An image that is con- 
tiguous on the screen will not be con- 
tiguous in the screen memory. The 
discrepancy is illustrated in figure 1. 


The significance of this discrepancy 
is not obvious until you try to write a 
program to move such an image. 
Look how the bytes that make up the 
image are scattered through memory. 
To erase them, your program must 
calculate their addresses. This calcu- 
lation is not always easy to do. The 
assembly code just to access a single 
screen byte at screen location 
(XPOS, YPOS) would be as shown in 
listing 1 (this code assumes 40 bytes 
per screen line). 

Clearly, this code to access a screen 
location is too cumbersome. It is not 
the most elegant or fastest code to 
solve the problem. А good program- 
mer could take advantage of special 
circumstances to make the code more 
compact or elegant. The point of this 
is that accessing pixels on a screen 
takes a lot of computing. The routine 
in listing 1 takes about 100 machine 
cycles to access a single byte on the 
screen. To move an image that oc- 
cupies, say 50 bytes, would require 
100 accesses, 10,000 machine cycles, 
or roughly 10 ms. This may not 
sound like much, but if you want to 
achieve smooth motion, you have to 
move the object every 17 ms. If there 
are other objects to move or calcula- 


Circle 131 on Inquiry card. ===} 


OUR SECOND GENERATION DP-NET 


We at Delta Products have been involved in ‘NETWORKING SYSTEMS’ for the 
past eighteen months. During this time we delivered our first net systems to beta test 
sites. These closely monitored field installations provided invaluable data, which 
Delta Products has incorporated into the design of our second generation of 
DP-NET systems. 


SECOND GENERATION DP-NET 


Тһе 5-4500 DP-NET system will sup- 
port from one to ten users, and provide 
each with their own Z-80 CPU and 64K 
of ram memory. Each user will also 
have access to 40 megabytes of hard 
disk storage, 17.2 megabytes of file 
managed tape backup, and floppy 
disk. 


TRUE RECORD & FILE LOCKOUT 


By simply reading in the entire record 
or file you wish to protect, the DP-NET 
‘DISK SELECTIVE LOCKOUT’ guar- 
antees complete data integrity. The 
DP-NET also allows the use of today’s 
popular micro applications languages 
(i.e., Cbasic*, Mbasic®, Cobol®, etc.), 
without having to compensate for the 
problems inherant to these languages 
in the multi-user environment, while S-4500 
maintaining CPM compatibility. 


INTERACTIVE FAMILY OF SYSTEMS 


The 5-4500 is but one of many DP-NET configurations utilizing parallel and/or serial 
communication links. Delta Products also manufacturers a wide range of conven- 
tional single and multi-user systems operating under CP/M and MP/M. Single and 
multi-user systems can be upgraded to DP-NET's, because their basic components 
are utilized in our network systems. We have intentionally developed an interactive 
family of systems that are completely configurable and compatible, never limiting 
the ability to adapt to a modification in the application. Delta Products systems are 
available thru a worldwide network of selec- pm | 

tive distributors and dealers. Call for the |, мол Beach СА 92 
name and number of the one nearest to you. (Ш р mu gia нган 


See This System @ Comdex Booth #'s 285, 287 
Cbasic is a registered trademark of Compiler Systems. 

Mbasic and Cobol are registered trademarks of Microsoft. 
CP/M and MP/M are registered trademarks of Digital Research. 


HEXADECIMAL 
REPRESENTATION 
OF IMAGE 


1981 
МІСКО-ТАХ 


Microcomputer Taxsystems, Inc. 


Are you looking for the best 
tax package in the USA? Call 


MICRO-TAX 
For the 1981 Tax System 


1 BYTE 
SPACING OF BYTES IN MEMORY 


00 оо 00 оо 99 00 üO BD 00 00 FF 00 00 BD 00 00 99 00 00 00 00 


Level 1:23 Schedules and Forms 
: Multiple Clients 
; Prints IRS Approved Forms 
Level 2:30 Schedules and Forms 
: Multiple Clients 


IMAGE BYTES SCATTERED THROUGH RAM 
$250 Ж. | ; 
Figure 1: The problem of moving a bit-mapped graphics image. Although the image is 
two-dimensional, its representation is scattered through one-dimensional memory. The 
software necessary ta change the appropriate memory locations slows down animation 
considerably. 


: Prints IRS Approved Forms 
$1,000 : Prints on IRS Forms or Overlays 
: Depreciation System 
: State Tax Interface 
: Integrated Data Base 
; Batch Compute and Print 
Level 3: Ali Features of Levels 1 and 2 
plus Partnership Forms and 
$1,750 Schedules 
All levels operate under most 
CP/M* formats including Apple* 
Compiled Microsoft Basic. 


Listing 1: А 6502 assembly-language program to move a bit-map image within a 


graphics screen that uses 40 bytes per line of graphics. 


LDA SCRNRM Address of beginning of screen RAM 
State Income Tax Systems STA  POINIR unre: pegs pointer 
ase available М LDA SCHRNRM +1 high-order byte of address 
. STA РОІМТЕ +1 high-order pointer 
ш шани a LDA #300 
Consider the advantages this STA ТЕМРА +1 temporary register 
State-of-the-Art package pite YPOS vertical position 
can brin : за tm? — 
9 you ROL ТЕМРА +1 shift carry into ТЕМРА +1 
Complete System ASL A Пава 
Versatility ROL TEMPA+1 shift carry again 
Complete In-Office Security ASL А times 8 
Time Saving ROL ТЕМРА+1 shift again 
Pre Year-end Tax Plannin LDX TEMPA +1 save YPOS'8 
g STX ТЕМРВ+1 into TEMPB 
AME a STA  TEMB | 
Сай or write today for additional || ac; д nidi 
information. ROL TEMPA+1 
Circle 275 for MICRO-TAX. ASL A times 32 
ROL TEMPA+1 
MICRO-TAX || 
атаа е ADC ТЕМРВ add іп YPOS*8 to get ҮРО5740 
ie STA ТЕМРВ 
22713 Ventura Blvd., Suite F LDA ТЕМРА +1 now do high-order byte 
Woodland Hills, CA 91364 ды д град +1 
+1 
(21 З) 704-7800 LDA ТЕМРВ TEMPB contains the offset from top of screen to pixel 
Available from CLC 
ADC POINTR 
«ҮУЕЗТІСО STA POINTA 
“Ше (203) 853-6880 LDA ТЕМРВ+1 
= at mast Professional Computer Retailers ADC POINTH+1 
STA РОІМТЯА +1 
“CP/M is a TM of Dighal Research LDY XPOS 
“Apple is a TM of Apple Computer, Inc. LDA (POINTR),Y 
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64K STATIC RAM/EPROM BOARD 


At last a 64K STATIC memory board for S100 systems. But it's not just a 64K static RAM board, EPROM's can 
also be intermixed with RAM making it the only memory board needed for S100 systems. That's why we call it 


THE LAST MEMORY. 


e 64K DENSITY 

THE LAST MEMORY uses the new 2016 byte-wide 
16K static RAM to achieve a board density twice that 
possible with old 2114 static memories. 


e 2716 EPROM COMPATIBLE 

А separate board is no longer required for EPROM's 
containing monitors, bootstrap loaders, etc. 

2716 EPROM's can be inserted into the board without 
modification. 


e SIMPLE ADDRESS DECODING 


Where mernory is required, just plug a RAM or 
EPROM in the corresponding socket. Empty memory 
sockets occupy no memory space, providing compat- 
ibility with memory mapped І/О devices. 
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static memory systems 
15 So. Van Buren Ave. 
Freeport, Illinois 61032 


e EXTENDED ADDRESSING 

THE LAST MEMORY includes the IEEE S100 
extended addresses. These are fully decoded allowing 
expansion to a full 16 megabyte system mernory. 

e FAST 

The standard board allows 4 MHz operation. 

e LOW POWER 

Only one memory IC is ever active in byte-wide 
memory systems. The result is far less power con- 
sumption than older 16K static memory boards. 


e LOW COST 
Its best feature is the price: 


Kit A&T 
RAM-less Board 99.99 139.99 
16K RAM 249.99 289.99 
32K НАМ 389.99 429.99 
48K НАМ 519.99 559.99 
64K НАМ 639.99 679.99 


Suite 209 — 
(815) 235-8713 жк жа 
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BIGGEST 


Discounts Ever On 


| | à | 


Computers 


Accessories & 


The Following 
NEW Items 


Hewlett-Packard? 
HP-85 Personal Computer 


Atari? CX-2600 
Video Computer System 


Magnavox? 
Odyssey? 
Home Video System 


Magnavox® 
Magnavision® 
Videodise Player 


• FREE SHIPPING іп 48 
continental contigious 
States. 

* NO SALES TAX collected 
on out-of-state orders. 

° FREE Discount Price List 
available. 


TOLL FREE ORDER NUMBER 


800/531-7466 
Texas & Principle Number 
512/581-2766 


Fort Worth No. 817/625-6333 


Telex Number 767339 
Pan American 
Electronics 


Sales and Main Office 
Dept. 11 * 1117 Conway Ave. 
Mission, Texas 78572 
NEW Fort Worth Branch 
Dept. 11 • 2912 M. Main St. 

Fort Worth, Texas 76108 /| 
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tions to carry out, the7 ms difference 
doesn't allow much processor time to 
devote to them. This means that this 
type of animation (called playfield 
animation) is too slow for many pur- 
poses. You can still get animation this 
way, but you are limited to a few ob- 
jects, small objects, slow motion, or a 
few calculations between motion. 
The trade-offs a programmer must 
make in using such animation are too 
restrictive. 


А New Approach— Players 

The Atari 400/800 solution to this 
problem is player-missile graphics. In 
order to understand player-missile 
graphics, you must understand the 
essence of the problem of playfield 
animation: the screen image is two- 
dimensional, while the image in mem- 
ory is one-dimensional. The solution 
was to create a graphics object that is 
one-dimensional on the screen, as 
well as one-dimensional in memory. 


What Is Shadowing? 

Some of the hardware registers 
talked about in this article are write- 
only—that is, you can write values to 
them, but you can't read what their 
current contents are. Because of this, 
the designers of the Atari operating 
system created shadow registers for 
some of the more important hardware 
registers. When the Atari 400/800 has 
finished drawing an entire display 
screen of information (at a time called 
the vertical blank), it copies the con- 
tents of each shadow register into the 
corresponding hardware register (this 
occurs every ho second). In this way, 
you can read the contents of a shadow 
register, knowing that it has the same 
value as its hardware register. 

Jf you write to the hardware register 
itself, the old value (still in the shadow 
register) will be copied into the hard- 
ware register at the next vertical blank, 
and whatever effect you wanted to 
make will be almost instantly undone. 
Similarly, if you try to read the hard- 
ware-register location, you will get in- 
correct results. 

To conclude, you should always 
read from and write to shadow 
registers where they exist. If you fail to 
do so, your program will fail to work 
in a way that is not always obvious. 


This object (called a player) appears 
in memory as a table either 128 or 256 
bytes long. The table is mapped 
directly to the screen. It appears as a 
vertical band stretching from the top 
of the screen to the bottom. Each byte 
in the table is mapped into either one 
or two horizontal scan lines, with the 
choice made by the programmer. The 
screen image is a simple bit-map of 
the data in the table. If a bit is on, the 
corresponding pixel in the vertical 
column is lit; if the bit is off, the cor- 
responding pixel is off. Thus, the 
player image is not strictly one- 
dimensional; it is actually 8 bits wide. 

Drawing a player image on the 
screen is simple. First, you draw a 
picture of the desired image on graph 
paper. This image must be no more 
than eight pixels wide. Then you 
translate the image into binary code, 
substituting 1s for illuminated pixels 
and 05 for empty pixels. You translate 
the resulting binary number into 
decimal or hexadecimal (depending 
on which is more convenient), and 
you store Os into the player memory 
area to clear the image, Next, you 
store the image data into the player 
memory area, with the byte at the top 
of the player image going first, 
followed by the other image bytes in 
top-to-bottom sequence. The further 
down in memory you place the data, 
the lower the image will appear on 
the screen. 

Animating this image is easy. Ver- 
tical motion is obtained by moving 
the image data through the player 
memory. This is, in principle, the 
same method used in playfield anima- 
tion, but there is a big difference in 
practice, The move routine for ver- 
tical motion is a one-dimensional 
move instead of a two-dimensional 
move. The program does not need to 
multiply by 40 and it often does not 
need to use indirection. It could be as 
simple as: 


LDX #$01 
LOOP LDA PLAYER,X 
STA PLAYER-1,X 
INX 
BNE LOOP 


This routine takes about 4 ms to 
move the entire player, about half as 
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Introducing the Microline 84. The 
newest addition to the remarkable Micro- 
line family of printers from Okidata. 


The Microline 84 prints bidirectionally 
at 200 cps and has 72 x 72 dot-addressable 
and block graphics. A full 96-character 
ASCII Il set and condensed printing. Tractor 
and friction feeds. Parallel Centronics- 
compatible or К5232 interfaces. With ail 
that as standard, you get a full year's war- 
ranty on the print head and 4000 to 5000 
hours MTBF. And print quality that's crisp 
and clear in both text and graphics 
applications. 

The Microline 84 gives you the 
throughput and reliability you need. Once 

- again, quality printing from the company 
. that stands apart from the rest. Okidata. 
.. Interested? Contact us at Ill Gaither 
ve, Mount Laurel, N.J. 08054, 609-235- 
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long as the playfield-animation 
routine. The player-movement 
routine is faster than the playfield- 
animation routine, even though the 
former moves 256 bytes and the latter 
moves SO bytes, If high speed is 
necessary, the loop above can be 
trimmed to move only the image 
bytes themselves, rather than the 
whole player. Then the loop would 
easily run in about 100 to 200 д. The 
point here is that vertical motion with 
players is both simpler and faster 
than motion with playfield objects. 


Players and missiles are 
Independent of the 
playfleid — you can mix 
them with any text or 
graphics. 


Horizontal motion is even easier 
than vertical motion. There is a 
register for the player called the 
horizontal position register. The 
value in this register sets the horizon- 
tal position of the player on the 
screen (ie: the distance from the left 
edge of the screen). АП you do is store 
a number into this register and the 
player jumps to that horizontal posi- 
tion. To move the player horizontal- 
ly, simply change the number stored 
in the horizontal position register. 

Horizontal and vertical motion are 
independent; you can combine them 
in any fashion you choose. 

The scale for the horizontal posi- 
tion register is one color clock per 
unit. Thus, adding one to the 
horizontal position register moves the 
player one color clock to the right. 
There are only 228 color clocks in a 
single scan line, Furthermore, some of 
these are not displayed because of 
overscan. The horizontal position 
register can hold 256 positions, some 
off the left or right edge of the screen. 
Depending on the overscan of the 
television, positions 0 through 44 will 
be off the left edge of the screen and 
positions 220 through 255 will be off 
the right edge. Thus, the visible 
region of the player is in horizontal 
positions 44 through 220. Remember, 
however, that this may vary from 


television to television; а conser- 
vative range is from 60 to 200. This 
coordinate range is sometimes clumsy 
to use, but it offers a nice feature: a 
simple way to remove a player from 
the screen is to set the player's 
horizontal position to zero. With a 
single load and store in assembly 
language (or a single POKE in 
BASIC), the player disappears. 

The system described so far makes 
it possible to produce high-speed 
animation. There are a number of 
embellishments that greatly add to its 
overall utility. The first embellish- 
ment is that there are four indepen- 
dent players to use. These players all 
have their own sets of control 
registers and memory areas; thus, 
their operation is completely indepen- 
dent, The players are labeled РО 
through P3. They can be used side by 
side to give up to 32 bits of horizontal 
resolution, or independently to give 
four movable objects. Each player 
has its own color register, completely 
independent of the playfield color 
register, The player color registers are 
called COLP(X) and are shadowed at 
PCOLR(X). This gives you the 
capability to put much more color 
onto the screen. However, each 
player has only one color; multi- 
colored players are not possible 
without display-list interrupts (which 
will be discussed in the next article in 
this series). 

Each player has a controllable 
width, You can set it to have normal 
width, double width, or quadruple 
width with the SIZEP(X) registers. 
This is useful for making players take 
on different sizes. You also have the 
option of choosing the vertical resolu- 
tion of the players. You can use 
single-line resolution, in which each 
byte in the player table occupies one 
horizontal scan line, or double-line 
resolution, in which each byte oc- 
cupies two horizontal scan lines. 
With single-line resolution, each 
player bit-map table is 256 bytes 
long; with double-line resolution, 
each table is 128 bytes long. This is 
the only case where player properties 
are not independent. The selection of 
vertical resolution applies to all 
players. Player vertical resolution is 
controlled by bit D4 of the DMACTL 
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Circle 11 on inquiry card. 
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© WIREMASTER is a software lool to aid in the 
design, layout, and construction of electronic 
hardware. Although intended primarily tor wire 
wrap. it is also highly uselul in the layout, error 
checking, and trouble-shooling of PC boards. 


@ inputs are easily derived directly {rom the 
schematic diagram and fed to WIREMASTER in 
a CP/M* (екі file, Outputs inciuda a network 
map thal graphically shows al! pins and wires 
(no plotter required}, а wite list sorted by 
langths and levels, a parts list, signal and pin 
cross-references, and wrap count and continuity 
checklists which ensure a perfect wiring job. 


ө WIREMASTER checks lor syntax errors, 
wires that go nowhere, and duplicated pins. 
Network lengihs are minimized, and wire 
lengths are calculated and sorted in descending 
order sa that the shorter wires on top hold down 
the longer Wires beneath for a neat wiring job, 


ө The resulling information is then used lor 
wiring, РС board tayouis, error-checking. 
componen! stuffing, and system debugging. 
This makes a complete and easily updated 
documentation package. Although i4 runs on 
small computers, WIREMASTER can handle 
large projecis. 


€ The new WIREMASTER Version 3.11 
features wire and track minimization, and 
includes CHANGEMASTER, a new program 
which precisely documents all diflerences 
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board during debugging and modification. tt 
Qutputs a map of аі! networks which have heen 
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generates REMOVE and ADD lists so an ald 
board can easily be brought into exact 
conlormance with the latest design. 


e WIREMASTER runs on апу Z80" CP/M 
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Моде! Il and Apple I^ with SoftUard® . The 
diskeite also includes a SORT utility, а 
pagination and mutti-cotumn printing program, 
and FIX, a program which finds all had spots on 
а disk, tells you which files they are in, places 
Ihe bad sectors in a single file, and recovers 
erased liles. 
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register. In double-line resolution, the 
first 10 bytes in the player table area 
are lost to vertical overscan and are 
off the top edge of the screen, and the 
last 20 bytes are lost off the bottom 
edge of the screen. In single-line 
resolution, 20 and 40 bytes are lost 


correspondingly. 


Missiles 

The next embellishment is the pro- 
vision of missiles. These are 2-bit- 
wide graphics objects associated with 
the players. There is one missile 
assigned to each player; it takes its 
color from the player's color register. 
Missile-shape data come from the 
missile bit-map table in memory in 
front of the player tables. All four 
missiles are packed into the same 
table (four missiles times 2 bits per 
missile gives 8 bits). Missiles can 
move independently of players; they 
have their own horizontal position 
registers. Missiles have their own size 
register, SIZEM, that can set the 
horizontal width as the SIZEP(X) 
registers do for players. However, 
missiles cannot be set to different 
sizes. They are all set together. 
Missiles are useful as bullets or for 
skinny vertical lines on the screen. If 
desired, the missiles can be grouped 
together into a fifth player, in which 
case they take the color of playfield 
color register 3. This is done by set- 
ting bit D4 of the priority control 
register (PRIOR). Missiles can still 
move independently when this option 
is in effect, Their horizontal positions 
are set by their horizontal position 
registers (HPOSMO through 
НРО5М3). Their shapes and vertical 
positions are determined by which 
bits are turned on in their area of the 
player-missile area (see figures 2a and 
2b). The fifth player enable bit only 
affects the color of the missiles. 

You move a missile vertically the 
same way you move a player: by 
moving the missile-image data 
through their two bit-positions of the 
missile memory area. This can be dif- 
ficult to do because missiles are 
grouped into the same memory table. 
To access a single missile, you must 
ignore the bits for the other missiles. 

Ап important feature of player- 
missile graphics is that players and 


missiles are completely independent 
of the playfield (je: the text or 
graphics information also displayed 
by the computer). You can mix them 
with any text or graphics mode. This 
raises a problem: What happens if a 
player ends up on top of a playtield 
image? Which image has priority? 
You have the option to define the 
priorities used in displaying players. 

Four priority schemes are possible 
(see the listing for register PRIOR in 
appendix B). If you wish, all players 
can have priority over all playfield 
color registers. Or you can set all 
playfield color registers (except 
background) to have priority over all 
players. Or you can set player 0 and 
player 1 (PO and P1) to have priority 
over all playfield color registers, with 
P2 and P3 having less priority than 
the playfield. Or you can set playfield 
color registers 0 and 1 (PFO and PF1) 
to have priority over all players, 
which then have priority over PF2 
and РЕЗ, These priorities are selected 
with the priority control register 
(PRIOR) that is shadowed at 
GPRIOR. This capability allows a 
player to pass in front of one image 
and behind another, allowing three- 


dimensional effects. 


Who Did I Just Hit? 

The final embellishment is the pro- 
vision for hardware collision detec- 
tion. This is primarily of value for 
games. You can check if any graphics 
object (player or missile) has collided 
with anything else, Specifically, you 
can check for missile-player colli- 
sions, missile-playfield collisions, 
player-player collisions, and player- 
playfield collisions. There are fifty- 
four possible collisions, each one with 
a bit assigned to it that can be 
checked. If the bit is set, a collision 
has occurred, These bits are mapped 
into fifteen registers in CTIA (another 
custom integrated circuit in the Atari 
400/800); only the lower 4 bits are 
used and some are not meaningful. 
These are read-only registers; they 
cannot be cleared by writing zeros to 
them. The registers can be cleared tor 
further collision detection by writing 
any value to register HITCLR. АП 
collision registers are cleared by this 
command. 
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Figure 2: The player-missile area. Information on the shape and vertical position of the 
players and missiles is kept in a block of memory. The allocation for single-line and 
double-line player-missile areas is shown in figure 2a. Figure 2b shows how one area can 
store the shape and position of four missiles. 
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In hardware terms, collisions occur 
when a player image coincides with 
another image. Thus, the collision bit 
will not be set until the part of the 
screen showing the collision is drawn. 
This means that collision detection 
might not occur until as many as 
16 ms have elapsed since the player 
was moved. The preferred solution is 
to execute player motion and colli- 
sion detection during the vertical- 
blank interrupt routine. In this case, 
collision detection should be checked 
first, then collisions cleared, then 
players moved. Another solution is to 
wait at least 16 ms after moving a 
player before checking for a collision 
involving that player. 


Using Player-Missile Graphics 

Ihere are a number of steps 
necessary to use player-missile 
graphics. First, you must set aside an 
area of RAM  (random-access 
read/write memory) as a player- 
missile area and tell the computer 
where it is. If you use single-line 
resolution, this area will be 1280 
bytes long; if you use doubie-line 
resolution, it will be 640 bytes long. 
А good practice is to use the memory 
area in front of the display area at the 
top of the computer's available RAM. 
The layout of the player-missile area 
is shown in figure 2. 

The pointer to the beginning of the 
player-missile area is labeled 


Listing 2: Ал Atari BASIC program that draws a player on the screen and allows the 


user to move the figure with a joystick. 


] PMBASE =54279:REM 
2 RAMTOP= 106:REM 
3 SDMCTL=559-REM 
4 GRACTL=53277:REM 
S НРОВРО-53248:НЕМ 
Б PCOLRO=704:REM 
10 GRAPHICS G;:SETCOLOR 2,0,0:REM 
20 X=100:HEM 
30 ¥=48:HEM 
40 A=PEEK(RAMTOP)—8:REM 
50 POKE PMBASE,A-REM 
60 MYPMBASE=256'A:REM 
70 POKE SDMCTL,46:HEM 
80 POKE GRACTL,3:REM 
90 POKE HPOSPO,100: REM 
100 FOR [= МҮРМВАЅЕ +512 TO 


player-missile base pointer 

OS top of RAM pointer 

RAM shadow of DMACTL register 
CTIA graphics contro} register 
horizontal position of PO 

shadow of player 0 color 

set background color to black 
BASIC's player horizontal position 
BASIC's player vertical position 
get RAM 2 K below top of RAM 
tell ANTIC where PM RAM is 
keep track of PM RAM address 
enable PM DMA with 2-line res 
enable PM display 

declare horizontal position 


MYPMBASE + 640:REM this loop clears player 
110 POKELO 
List $325 120 NEXTI 
5249 130 ЕОВ1=МҮРМВАЗЕ+512+Ү TO 
———— - MYPMBASE 4-518 4- Y 
ЖИА С 140 READ A:REM this loop draws the pleyer 
ist $250 150 РОКЕТ,А 
© 189 160 МЕХТІ 


P. 
Сез 


809 Butternut Street 
Syracuse, N.Y. 13208 


170 DATA 8,17,35,255,32,16,8 

180 POKE PCOLRO,88:AEM 

190 AzSTICK(O): REM 

200 IF A218 THEN GOTO 190:REM 


make the player pink 
read joystick 
if inactive, try again 


210 IF A=11 THEN X=X—-1:POKE HPOSPO,X 
220 IF A27 THEN X=X+1:POKE HPOSPO,X 


230 IF A<>13 THEN GOTO 280 

240 FORI-8TOOSTEP -1 

280 POKE MYPMBASE * 512 4- Y +1,PEEK 
(MYPMBASE *511-- Y I) 

460 NEXT I 

270 Ү-Ү-1 

280 IF A<>14 THEN GOTO 180 

290 FORI=0TO8 

300 POKE MYPMBASE +511 +Y+I,PEEK 


(МҮРМВАЅЕ+512+Ү+1)) 
(315) 475-6800 310 МЕХТІ 
Prices do net include shipping by UPS. All 320 ¥=¥-1 
prices and offers subject to change without 330 GOTO 190 


notice. 
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‘COMPUT ПГ ы: 


тос j 
M AB es ong back guarantee о 
ж 
Software 


e EVERYTHING FOR YOUR TRS-80* ө ATARI* è APPLE* è PET* ө 


*TRS-80 is a trademark af the Radia Shack Division of Tandy Corp. - *ATARI is a trademark пі Atari inc. - "Apple is a trademark of Apple Corp. - "Pet is a trademark of Commodore 


BUSINESS PAC 100 
100 Ready-To-Run 


Business Program: 


(ON CASSETTE ОК DISKETTE).....Includes 110 Page Users Manual.....5 Cassettes (Or Diskettes) 
Inventory Control.....Payroll.....Bookkeeping System.....Stock Calculations..... 
Checkbook Maintenance.....Accounts Receivable.....Accounts Payable..... 


: 59 WACC Weighted average cost of capital 
ISINESS 100 PROGRAM LIST 60 COMPBAL True rate on loan with compensating bal. required 
61 DYSCBAL True rate on discounted loan 
62 MERGANAL Merger analysis computations 
1 RULE?78 Interest Apportionmem by Rule of the 78's 63 FINRAT Financial ratios for a firm 
< ae Ay rompon program Ба NPY 7 Net present value of project 
ime between dates 65 PRINGLAS Laspeyres price index 
4 DAYYEAR Day of year a particular date falis on 66 PRINDPA Paasche price index 
5 LEASEINT Interest rate on lease 67 SEASIND Constructs seasonal quantity indices for company 
6 BREAKEVN Breakeven analysis 66 TIMETR Time series analysis linear trend 
7 DEPRSL Straightline depreciation 68 ТІМЕМОУ Time series analysis moving average trend 
B DEPRSY Sum of the digits depreciation 70 FUPRINF Future price estimation with inflation 
9 DEPRDB Declining balance depreciation 7| MAILPAC Mailing list system 
10 DEPRDDB Doubte declining balance depreciation 72 LETWRT Letter writing systerndinks with МАЙ РАС 
11 TAXDEP Cash flow vs. depreciation tables 74 SORTS Sorts list of names 
12 СНЕСК2 Prints NEBS checks along with daily register 74 LABELI Shipping label maker 
13 CRECKBKI Checkbook maintenance program 75 LABEL2 Name label maker 
14 MORTGAGE/A Morigage amortization table 76 BUSBUD DOME business bookkeeping system 
15 MULTMON Computes time needed for money to double, tiple, etc, 77 TIMECLCK Computes weeks total hours from timeclock info. 
16 SALVAGE Determines salvage value of an investment 78 ACCTPAY In memory accounts payable system-storage permitted 
07 RRVARIN Rate of retum on investment with vanable inflows 79 INVOICE Generate invorce on screen and print on printer 
1B RRCONST Rate of retum on investment with constant inflows 80 ІМУЕМТ2 In memory Inventory control system 
19 EFFECT Effective interest rate of a loan Bl TELDIR Computerized telephone directory 
20 FVAL Future value of an investment (compound mterest) B2 TIMCSAN Time use analysis 
гі РУДІ. Present value of а future amount ВЗ ASSIGN Use of assignment algorithm for optimal job assign. 
22 LOANPAY Amount of payment on a loan B4 ACCTREC In memory accounts receivable system-storage ok 
23 REGWITH Equal ig cote from investment to leave 0 over 85 TERMSPAY Compares 3 methods of repayment of loans 
24 SIMPDISK Simple discaunt analysis 86 PAYNET Computes gross pay required for given net 
25 DATEVAL Equivalent £ nonequivalent dated values for oblig. B7 SELLPR Computes selling price for given after (ах amount 
26 ANNUDEF Present value of deferred annuities 88 ARBCOMP Arbitrage computations 
27 MARKUP % Markup analysis for items 89 DEPRSF Sinking fund depreciation 
z A ahaa er sie a program = E Her Rhe: de с өр 
aiue of a bon 1 ENE ypes envelope including retum address 
30 DEPLETE Depletion analysis 92 АСТОЕХР Automobile expense analysis 
3) BLACKSH Black Scholes options analysis 93 INSFILE insurance policy file 
32 STOCVAL1 Expected retum on stock ма discounts dividends 94 PAYROLL2 In memory payroll system 
33 WARVAL Value of а warrant 95 DILANAL Dilution analysis 
34 BONDVAL2 Value of а bond 96 LOANAFFD Loan amount а borrower can afford 
35 EPSEST Estimate of future earings per share for company 97 RENTPRCH Purchase price for rental property 
36 BETAALPH aai: alpha and Pi varíables for stock , 98 SALELEAS Sale-leaseback analysis 
37 SHARPE! ою selection model-i.e. what stocks to ho 99 РЕСОМҰВО Investor s rate of return on convertable bond 
38 OPTWRITE Option writing computations 100 PORTVALS Stock market portfolio storagevaluation program 
39 RTVAL Value of a right 5 аһ CUP ль UP qa UP Дь UP um UP д ЧЕ” дь UP ль ғ а»? am, UP UP дь ЧЧ ЛЬ ЧЫР ДЬ Ч ЛЬ ЧӘР ЛЬ ЧЮ UP CaF ЧР аһ P IP ЧР IP m" 
4l BAYES Bayesian decisions, NEW 
n decisions 4 
42 VALPRINF Value of perfect information p O CASSETTE VERSION 999.95 TOLL-Fre,. 
43 VALADINF Value of additional information 1 O DISKETTE VERSION $99.95 О В Е R ` 
44 UTILITY Derives utility function ж 
45 SIMPLEX Linear programming solution by simplex method : C TRS-80" MODEL II VERSION 9149.95 (OUTSIDE OF * INE 
46 TRANS Transportation method for linear programming Ly; 
48 QUEUE! Single server queueing (waiting line) model 4 ADD $4.00 FOR C.0.D. OR NON-UPS AREAS 431. 
49 СУР Cost volume profit analysis % Аро $5.00 OUTSIDE U.S.A, CANADA & MEXICO 8 
50 CONDPROF Conditional profit tables b 
51 OPTLOSS Opportunity loss tables 4 
52 FQUOQ Fixed quanuty economic order quantity model 4 ‘COMPLITROWNICS à OUR 
NAME DESCRIPTION 1 dor d е APPLICATIONS SEPRACROT C c ORDE 
OWSH As above but with shortag a OF чул чр. ри кезун. fe nal 24 
54 FOEOQPB | Аз above but with di, pi bie ( 50 N. PASCACK ROAD LINE 
55 QUEUECB Cost-benefit waiting line analysis Қ SPRING VALLEY, NEW YORK 10977 535 
56 NCFANAL Net cash-flow analysis for simple investment ^ А 425-1 
57 PROFIND Profitability index of a project 4 (91 ) 
58 CAPI Cap. Asset Pr. Model analysis of project | 
Сігсіз 180 on Inquiry card. ` 
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PMBASE. Because of internal limita- 
tions of the ANTIC device (a custom 
integrated circuit in the Atari com- 
puters), PMBASE must be on a 
1 K-byte boundary for single-line 
resolution, or a 2 K-byte boundary 
for double-line resolution. If you elect 


Figure 4: Use of a player as a special sym- 
bol. This can be done because players and 
missiles are superimposed over whatever 
text or graphics are in effect. 


to use less than four players or none 
of the missiles, the areas of memory 
set aside for the unused objects may 
be used for other purposes. Once you 
decide where your player-missile area 
will be, you inform АМТІС of this by 
storing the page number of PMBASE 
into the PMBASE register in ANTIC. 

The next step is to clear the player 
and missile areas by storing zeros into 
all locations in the player-missile 
memory area, Then draw the players 
and missiles by storing image data 
into the appropriate locations in the 
player-missile area. 

Next, set the player parameters by 
setting the player color, horizontal 
position, and width registers to their 
initial values, If necessary, set the 
player/playfield priorities. Inform 
ANTIC of the vertical resolution 
desired by setting bit D4 of register 
DMACTL (shadowed at SDMCTI) 


for single-line resolution and clearing 


Listing 3: An Atari BASIC program to create a pseudoplayer with increased resolution, 


See the text and figure 3 for details. 


1 RAMTOP= 106:REM 
2 PMBASE=54279:REM 


SDMCTL=559:REM 
GRACTL = 53277:HEM 
HPOSPO = 53248: REM 
PCOLRO = 704: REM 


gy» ur A tH 


7 SIZEPO = 53256:REM 

8 GPRIOR =623:REM 
10 GRAPHICS 7 
20 SETCOLOR 4,8,4 
30 SETCOLOR 2,0,0 
40 COLOR 3 
50 FOR Y=0 TO 79:REM 
60 PLOT 0,Y 
70 DRAWTO 159,Y 
80 NEXT Y 
90 AzPEEK(RAMTOP) - 20:REM 
POKE РМВА5Е,А 
MYPMBASE = 256* A 
POKE SDMCTL,46 
РОКЕ GRACTL,3 
POKE HPOSPO,100 


+640 

POKE 1,255:REM 
NEXT I 

POKE PCOLRO,88 
POKE SIZEPO,3:REM 
POKE GPRIOR,4:REM 
COLOR 4 

FOR Y «30 TO 40 
PLOT Ү+22,Ү 
DRAWTO Y  43,Y 
NEXT Y 
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OS top of RAM pointer 

ANTIC  player-missile RAM 
pointer 

shadow of DMACTL 

CTIA graphics control register 
horizontal position register of PO 
shadow of player 0 color 

register 

player width control register 
priority control register 


this loop fills the screen 


must back up further for GR.7 


FOR Iz MYPMBASE +512 TO MYPMBASE 


make player solid color 


set nlayer to quadruple width 
set priority 


the bit for double-line resolution. 
Finally, enable the players by setting 
the appropriate bits in DMACTL. Be 
careful not to disturb the other bits in 
DMACTL. À sample BASIC program 
for setting up a player and moving it 
with the joystick is given in listing 2. 

Once players are displayed, they 
can be difficult to remove from the 
screen because the procedure by 
which they are displayed involves 
several steps. First, the ANTIC in- 
tegrated circuit retrieves player- 
missile data from the player-missile 
area RAM (if such retrieval is enabled 
in the DMACTL register). Then AN- 
TIC ships the player-missile data to 
the CTIA integrated circuit (if such 
action is enabled in the GRACTL 
register). CTIA displays whatever is 
in its player and missile graphics 
registers (GRAFPO through GRAFP3 
and GRAFM). Many programmers 
attempt to turn off player-missile 
graphics by clearing the control bits 
in DMACTL and GRACTL. This 
only prevents ANTIC from sending 
new player-missile data to CTIA; the 
old data in the GRAF(X) registers will 
still be displayed. To completely clear 
the players, the GRAF(X) registers 
must be cleared after the control bits 
in DMACTL and GRACTL have 
been cleared. A simpler solution is to 
leave the player up, but set its 
horizontal position to zero. Of 
course, if this solution is used, AN- 
TIC will continue to use DMA to 
retrieve player-missile data, wasting 
roughly 10,000 machine cycles (about 
10 ms) per second. 


Uses 

Player-missile graphics allow a 
number of special capabilities. They 
are of great value in animation. They 
do have limitations: there are only 
four players and each is only 8 bits 
wide. If you need more bits of 
horizontal resolution, you can always 
fall back on playfield animation. But 
for high-speed or quick-and-dirty 
animation, player-missile graphics 
work very well. 

It is possible to bypass ANTIC and 
write player-missile data directly into 
the player-missile graphics registers 
(GRAFP(X)) in the CTIA integrated 
circuit. This gives the programmer 


Get on the right TraH 


in floppies with new 


ТӘН е 
| disk drives 


TRAK — the way to go— in floppy disk drives. 


Whether you are just setting up your com- 
puter system, expanding it, or re-equipping — 
make it TRAK. 

With TRAK you get the finest of industry- 
standard disk drives, custom electronics and 
custom cabinetry. In your choice of office 
beige or silver gray. And other options like 
door locks, front bezels, write-protect switch, 
extender card and more. 

Drives with the industry's fastest access time 
— from 3 to 5 ms. With up to 9200 hours 
МТВЕ 40, 77, 80 track. Single or double den- 
sity. Single or double sided. Up to 1.6 Mega- 
Byte capacity. Single, dual or triple cabinets. 
With or without power supplies. And a TRAK 
exclusive — dual LED panel indieators for 
Power-On and In-Use. Convenient — as you 
know if you've ever left things *on" for long 
periods without realizing it. Compatible with 
TRS-805, Heath/Zenith, Northstar, Apple II? 
and most 5-100 based systems. 

Custom electronics — custom transformers 
— for 110VAC or 220VAC, 50 or 60 Hz. Fused 
for protection. With regulation for low rip- 
ple and constant output even with input vari- 
ation. Quiet convection cooling through vents 
on all cabinet sides without the need of noisy, 
bothersome fans. 

Low prices. Complete 544” drives list as low 


// as $399, complete 8” drives as low as $899 list. 
1 " And your TRAK dealer gives you the best of 
4 ГО m list everything — in price and service, in or out of 


warranty. Standard TRAK warranty is 90 
a // { 89 0 лү: E Ponin оеп аралары a Сс 
- cost. ec our dealer now for the ri 
ГО ПП 1161 TRAK in disk drives — TRAK. E 
For the name of your nearest dealer and CONES ro Қан) 
сору 


ҒАСТОНҮ НЕВАТЕ 


full details, Call Toll-Free 1-800-323-4853 | Biy trom your TRAK dealer, then тай 


of sales receipt with TRAK serial number 
! and this coupon to TRAK. We will rebate 1 


or write: International inquiries invited. ! $25 direct to you as our way of welcoming 
Dealerships available. you to the TRAK drive family. 
[= мм 
м microcomputer corp. К ees ——__________________ I 
1511 Ogden Ave., Downers Grove, IL 60515 City — — — — — State Zip 
@® TRS-80 is a registered trademark of Radio Shack, а Tandy С Offer expires Nov. 30, 1981. Limit one rebate per cus- 
@ Apple T $ гаа trademark of the Аты» Сеш: Company tomer. Offer void where prohibited. А. әне = кеше d 
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more direct control over player- 
missile graphics. As a result, it also 
increases his or her responsibilities. 
The programmer must maintain a bit- 
map of the player-missile data and 
move it into the graphics registers at 
the appropriate times. The 6502 must 
therefore be slaved (ie: synchronized 
to and triggered by) to the screen 


drawing cycle. This is a clumsy 
technique that offers minor perfor- 
mance improvements in return for 
major programming efforts. The pro- 
grammer who bypasses the hardware 
power offered by ANTIC must make 
up for it with his or her own sweat. 
Player-missile graphics offer many 
capabilities in addition to animation. 


PLAYER (PINK); SET BY 
LINES 90-200 


BACKGROUND (LIGHT BLUE ); 
SET BY LINE 20 OF LISTING 3 


PLAYFIELD ( BLACK ); 

SET BY LINES 40-В0; OVERWRITES 
PLAYER BECAUSE IT HAS HIGHER 
PRIORITY 


BACKGROUND DRAWN BY LINES 
210-250; SHOULD BE BLUE BUT IS 
PINK BECAUSE PLAYER HAS 
HIGHER PRIORITY OVER BACK- 
GROUND 


PART ОҒ SAME PLAYER 


Figure 3: Playing tricks with the video display to achieve higher player resolution, This 
technique works by manipulating the relative priorities of the playfield, players, and 
background. See the text and listing 3 for details. 


Listing 4: An Atari BASIC program to create a player in the shape of an integral sign. 


See figure 4. 


1 RAMTOP = 106:REM 

2 PMBASE =54279:REM 

3 SDMCTL=559:REM 

4 GRACTL=53277:REM 

5 HPOSPO = 53248: НЕМ 

6 PCOLRO = 704: КЕМ 

0 GRAPHICS 0:А z PEEK(RAMTOP) - 
16:REM 

20 POKE PMBASE,A 

30 MYPMBASE=256°A 

40 POKE SDMCTL,62 

50 POKE GRACTL,3 

60 РОКЕ НРО5Р0,102 

70 FOR [=MYPMBASE + 1024 ТО 

MYPMBASE + 1280 

80 POKE 1,0 

90 NEXTI 

POKE PCOLRO, 140 

FOR 120 TO 15 

READ X 

POKE MYPMBASE + 1100 -- LX 

NEXT I 

DATA 14,29,24,24,24,24,24,24 

DATA 24,24,24,24,24,24,184,112 

?" "REM 

POSITION 15,6 

?"x dx" 
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OS top of RAM pointer 

ANTIC player-missile RAM pointer 
shadow of DMACTL 

CTIA’s graphics control register 
horizontal! position register of PO 
shadow of player 0 color register 


must back up for l-line resolution 


clear screen 


Players are an excellent way to in- 
crease the amount of color in a 
display. The four additional color 
registers provided allow four more 
colors on each line of the display. Of 
course, the 8-bit resolution does limit 
the range of their application, 

There is a way around this limita- 
tion that can sometimes be used. 
Take a player at quadruple width and 
put it onto the screen. Then set the 
priorities so the player has lower 
priority than a playfield color. Next, 
reverse that playfield color with 
background, so the apparent back- 
ground color of the screen is really a 
playfield color. The player disappears 
behind this new false background. 
Cut a hole in the false background by 
drawing true background on it. The 
player will show up in front of the 
true background color, but only in 
the area where true background has 
been drawn. In this way, the player 
can have more than 8 bits of horizon- 
tal resolution. À sample program for 
doing this is given in listing 3. This 
program produces the display shown 
in figure 3, 

Another application of player- 
missile graphics is for special 
characters. There are many special 
types of characters that cross vertical 
boundaries in normal character sets. 
One way to deal with these is to 
create special character sets that ad- 
dress this problem. Another way is to 
use a player. Subscripts, integral 
signs, and other special symbols can 
be done this way. À sample program 
for doing this is given in listing 4. 
This program produces the display 
shown in figure 4, 

À particularly useful application of 
players is for cursors. With their 
ability to smoothly move anywhere 
over the screen without disturbing the 
contents, they are ideally suited for 
such applications, The cursor can 
change color as it moves over the 
screen to indicate what it has under it. 

Player-missile graphics provide 
many capabilities, Their uses for ac- 
tion games as animated objects are 
obvious, They have many serious 
uses as well. They can add color and 
resolution to any display. They can 
present special characters. They can 
be used as cursors. Use them. Ш 


“vce GRAPHICS 


912 x 240 RESOLUTION 


ғо 2-89 & Superbrain" 
And soon for TRS-80® MODEL | 


XCEUM GRAPHICS UNIT — A completely assembled hardware retrofit package providing high resolution graphics 
display, normal video display or both displays simultaneously $895.00 


$175.00 
XCEL™ SYMBOL GENERATOR—Subroulines [о 
« generate characters and strings wilh bold 


lace, and 90° rotation options, circles, arcs. 
vectors, rectangles, area fills with reverse 
video option. All callable from your programs 


$175.00 


XCEL™ GRAPH PLOTTER-Chorce ol four represen- 
lations (line, graph, histogram. bar graph and 
scatter piol) wilh automatic annotation of axes 
and automatic scaling thal allows any number | рен 
of functions lo be displayed оп one set of axes. 
All callable from your programs 


м = а Lj р 
«о чӣ га R ERE 5 - 4 N 


теман қолы» an «sample ater V 


$345.00 
XCEL™ 3-0 GENERATOR—User accessible гои: 
< unes for creation, editing and viewing “wire- 


iame“ objects from any angle and in any 
orientation with scaling “zoom” anda graphics 
editor 


XCEL SURFRCE PLOT 
ё 1 ta 


ize.’ redi e d XP даса тес 


$395.00 

XCEL™ SURFACE PLOTTER-True perspective view. 
wiih full hidden tine removal, of curved 
surfaces from а user dehned viewpoint 
callable from your programs. > 
%395.00 


XCEL™ GRAPHICS TERMINAL—Emulates a subset 
ol the Teklronx® 4010 Senes Graphics 
Terminal functions. Simple menu-driven key- 
board commands for configuration and dol- 
dash and erase mode vectors 


XCEL™ software packages operate under CPM 9 and utilize the Microsoft parameter passing mechanism for 
compatibility with high level languages, such as BASIC, FORTRAN, COBOL, PL1, and PASCAL. XCEL software can be 
loaded into high memory and called from your programs or integrated directly into your prograrns through use of the 
Microsoft linking loader. 


FOR ADDITONAL PRODUCT INFoRMATION (800) 421-1423 
IN CONTINENTAL U.S. CALL TOLL FREE: IN CALIFORNIA CALL 
Circle 241 on inquiry card. (21 3) 320-6604 


MAXTEK, INC. 2908 Oregon Court, Torrance, CA 90503 
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Appendix A: Selected Hardware Registers іп the Atari 400/800 


Shadow Register 


Hardware Register {if any) 
Location Location 
Symbolic Hexa- Symbolic Hexa- 

Name Function decimal Decimal Name decimal Decimal 
COLBK Color Luminance of Background DO1A 53274 COLOR4 2C8 712 
COLPFO Color Luminance of Playfield 0 0016 53270 COLORO 2C4 708 
COLPF1 Color Luminance of Playfield 1 0017 53271 COLORI 205 709 
COLPF2 Color Luminance of Playfield 2 0018 53272 COLOR2 206 710 
COLPF3 Color Luminance of Playfield 3 0019 53273 COLOR? 2С? 711 
COLPMO Color Luminance of Player-Missile O D012 53266 PCOLRO 2С0 704 
COLPM1 Color Luminance of Player-Missile 1 0013 53267 PCOLR1 201 705 
COLPM2 Color Luminance of Player-Missile 2 0014 53268 PCOLR2 202 706 
COLPMS Color Luminance of Player-Missile 3 0015 53269 PCOLR3 263 707 
DMACTL Direct Memory Access (DMA) Control D400 54272 SDMCTL 22F 559 
GRACTL Graphic Control 0010 53277 
GRAFM Graphics for ail Missiies D011 53265 
GRAFPO Graphics for Player 0 0000 53261 
GRAFP1 Graphics for Player 1 DOOE 53262 
GRAFP2 Graphics for Player 2 DOOF 53263 
GRAFP3 Graphics for Player 3 0010 53264 
НІТСІН Collision Clear DOIE 53278 
HPOSMO Horizontal Position of Missile 0 D004 53252 
HPOSM1 Horizontal Position ot Missile 1 0005 53253 
HPOSM2 Horizontal Position of Missile 2 0006 53254 
Н M3 Horizontal Position of Missile 3 007 32 
HPOSPO Horizontal Position of Player О 0000 53248 
HPOSP1 Horizontal Position of Player 1 D001 53249 
HPOSP2 Horizontal Position of Player 2 0002 53250 
HPOSPS3 Horizontal Position of Player 3 0003 53251 
МОРЕ Missile 0 to Playfield Collisions DODO 5324B 
МОРІ Missile 0 to Player Collisions 0008 53256 
МІРЕ Missile 1 to Playfield Collisions р001 53249 
МІРІ. Missile 1 to Player Collisions 0009 53257 
M2FF Missile 2 to Playfield Collisions 0002 53250 
M2PL Missile 2 to Player Collisions DOOA 53258 
M3PF Missile 3 to Playfield Collisions 0003 53251 
MSPL Missile 3 to Player Collisions 
POPF Player 0 to Playtield Collisions D004 53252 
POPL Player О to Player Collisions роос 53260 
Р1РЕ Player 1 to Playfield Collisions р005 53253 
PIPL Player 1 to Player Collisions DOOD 53261 
P2PF Player 2 to Playfield Collisions 0006 53254 
P2PL Player 2 to Player Collisions DOOE 53262 
РЗРЕ Player 3 to Playfield Collisions 0007 53255 
РЗРІ. Player 3 to Player Collisions DOOF 53263 
PMBASE Player Missile Base Address D407 54279 
PRIOR Priority Select D01B 53275 GPRIOR 28F 823 
SIZEM Sizes for all Missiles роос 53260 
SIZE Size of Player 0 D008 53256 
SIZEP1 Size of Player 1 0009 53257 
SIZEP2 Size of Player 2 DOOA 53258 
SIZEP3 Size of Player 3 DOOB 53259 


Make this a COMPUTER CHRISTMAS for your child. 


The original WORDDANCE stories for CHILDREN feature animated words and 
graphics. Introduce your child to the computer and encourage reading too. 

Titles: (1) “Тһе Cat” (2) “Тһе Hat With All That'' (3) "Тһе Tooth Fairy's Train" (4) 
"Chrys Hates Computers'' (5) "Which is Left, Which is Right?” (6) “Тһе Spelling 
Bee Mystery'' 

And introducing The Jonathan and Pandora Science Fantasy Series: (7) “Тһе 
4-D Glasses” (8) ''Pandora's Telering'' (9) “Тһе History Test” (10) “Jonathan 
and the Cave Boy.'' 

Titles (1)-(10) (Ages 6-12) available for TRS 80 16K and Apple Il 16K. 

Cassette $24.95 (Includes all ten stories) 


Disk $29.95 (Includes all ten stories) 
Specify make and model. + a А 
Send check or М.О“ Nefiative Entropy 


Р.О. Box 186 
Уетпоп, СТ 06066 
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INCREDIBLE? вешеуе ir 


PRINTERS 
dd ' 150 cps bidirectional-9x9 dot matrix, quietized 
| << case, 136 col, vertical form control and many 
other functions $1 1 05 

We feel this printer offers 
the best price/performance ratio available. 
Н5-232 serial to 19,200 baud x-on, x-off add $40 


Qiantex ооо 


"YI Teletype 40, 300 LPM-typewriter quality, RS- from Only 
232 interface. This quality printer is available in many $2928 
configurations including forms access, quietized case, etc. 
Teletype 43 from $995 
Teletype АР-200, 340 cps dot matrix (similar to Data Prod. M-200) 52799 
МЕС Spinwriter-55 cps. bidirectional, letter quality 
R.O. $2560 KSR $2799 
DIABLO 630-40 cps, bidirectional, daisy wheel, plot/graph $2449 
QUME Sprint 9/45 cps, daisy wheel $2228 
C. ITOH Starwriter, 25 cps, daisy wheel $1575 
C. ITOH Starwriter, 45 cps. daisy wheel $1849 
EPSON MX-80, 80 cps, 9x9 dot matrix SCALL 
ANADEX 9500/9501, up to 200 cps, high resolution dot $1349 
OKIDATA Microline 80, 80 cps, 9x7 dot matrix $495 
Microline 82A , bidirectional, triction/pin feed $599 
Microline 83A , bidirectional, 120 cps, uses 15 ' paper $875 
Ti-810, 150 cps, Basic $1449 
Package-Compressed print, vertical form control $1630 
CENTRONICS 704-9,180 cps, 9x9 dot matrix, 132 col, RS-232 SCALL 
704-11,180 cps, 9x9 dot matrix, 132 col, parallel SCALL 
730,100 cps, 7x7 dot matrix, same as R-S. LPII SCALL 
739 100cps. пх9 dot matrix, FULL GRAPHICS $CALL 
DEC LA-34 $1085 
108 4606 5892 
5-100 SPECIALTIES 


Pw DP2-80A, CPU, БАК ram, floppy 
PRODUCTS а. Ф cont., Н5-232 роп, 5-1 DO IEEE, B slot 
in Adds terminal, inc. CP/M 2.2 SCALL 
Delta has Winchester based networks of upto 16 users available. 


Bee Group Call us for best prices on these high quality 2nd 
generation boards and systems. 


ша California These high quality, reliable products have made CCS 
= Computer defacto industry standard for 5-100 products 
mm] Systems Assembled and tested: list only 
2200 H.D. Mainframe, 20 a. P.S,, 12 slot МВ $434 $359 
2065C 64K dynamic RAM/Bank Select $720 $580 
2810A 7-80 CPU, serial port, ROM monitor $310 $259 
2422A Floppy Сот, CP/M 2.2, ROM monitor $425 $345 


8000 DT — w? 64k, 1.2 МВ8” floppies, 2 serial, З раг. CPM 2.2 SCALL 


UMIS FULL 2 YEAR WARRANTY 


2-80 CPU $310 
4 «В D2 Disk controller $354 
64K Dynamic Ram $648 
MICROBYTE FULL SYSTEMS AVAILABLE 
SUPERBRAIN 


Similar savings on the full lines of CCS, SSM, ММС, MORROW, DELTA, 
NORTHSTAR, ITHACA INTERSYSTEMS, GODBOUT, NEC. TELEVIDEO, IMS 


ZENITH, ADDS, DEC, DATA GEN., ATARI, DYNABYTE. 


8” DISK DRIVE SALE 
8" SHUGART SA801R 5450 8" SHUGART SA 851A $669 2 for $1289 
QUME DATATRACK 8 $625 2 for $1199 
Enclosure, power supply for 28” drives AST $299 
ММС industrial grade enclosure for 2 drives with P.S. 5445 
MORROW Discus 20 + CP/M® , MICROSOFT BASIC 5950 
Discus 2 4- 2 4- CP/M* , MICROSOFT BASIC $1195 
HARD DISK SPECIALS List only 
CORVUS 10MB and controller $5350 Зсай 
20МВ and controller 55450 Scall 


Constellation Network Multipiexer and Mirror Video Tape Disk Backup 


MORROW 26MB + controller + CP/M 2.2% , M basic $4495 $3821 
Q^ controller, CDC Hawk Drive (5 fix, 5 rem) $7995 $6795 
controller. Western Dynex (5 fix, 5 rem) $5995 $5099 


Winchester 5*4 drives complete with case, cable, 
software, 5-100 controller. Adapter avail. for use with 
XCOMIP any 2-80 system. Cartridge drive controllers avail. 


List 
5MB Quantity discounts available! $2898 
10MB $3398 

$33-33MB Drive and Controller $4468 
566-66 MB Drive and Controller $5925 


PRIAM 8" and 14" Winchester/tape subsystems avail. 
We carry the full line of ADES disk and tape controllers and subsystems. 


FULLY CONFIGURED BUSINESS SYSTEMS 

The following are some examples of the fully assembled and tested business 
and scientific computer systems which we offer. All include 64K bytes 
RAM. 7-80А 4mh CPU. We offer a ІШІ line of quality, tested software. 


Deita TVD w/ 1.2 Mb floppy drives, 2 serial, 3 parallel ports SCALL 
Delta 1004 w/10 MB hand disk, MB floppy, 6 serial, 3 parallel ports САЦ. 
CCS 2210A w/floppy controller, 1 serial port $1849 
CCS 300-1А w/1.2MB floppy drives, 2 serial, 2 parallel ports $4849 
CCS 400-1A w/10MB hard disc, 2 serial, 2 parallel ports $5999 
NNC 80 w/1MB floppy drives, 2 serial, 3 parallel ports $3999 
NNC 80W w/.5MB floppy, B.4MB hard disc, (OASIS optional) $6693 
ALTDS single and multi-user systems 5сай 
MORROW Decision 1, MICROSOFT basic, UNIX Scall 


XEROX. List $2995 


820 Desktop computer-B4K, 2 floppys, (CP/M AVAIL.) 
SCALL 


We offer multi-user networks by DELTA PRODUCTS , DISCOVERY, TELEVIDEO, 
MUSYS, IMS, DIGITAL, MICROSYSTEMS 


TERMINALS 


AMPEX DIALOGUE 30, 80 SCALL 

TELEVIDEO 910 C (multi-terminal) 5699 $599 
920€ $1030 $789 
950C 51195 $989 

SOROC 10 120 $995 $729 

HAZELTINE ESPRIT $745 $669 

DEC VT-100 $2050 $1575 

Similar savings for our HAZELTINE and LEAR SIEGLER lines 
LOOK HERE! AMPEX 


Call us for ALL your softwear needs Dialogue 80^ 
SYSTEMS HOUSES & EDUCATIONAL INSTITUTIONS, & 
GOVERNMENT AGENCIES GIVEN SPECIAL CONSIDERATION 


ALL OF QUA PERIPHERALS CAN BE CONFIGURED FOR RADIO SHACK” MODEL II 


ELECTRIC COMPANY 


'"NCOÓOmeORATIEG 


CUSTOM COMPUTER ROOM WIRING SINCE 1960 
97 Spring Street 
New York, М.Ү. 10012 
Hours: BAM-5:30PM (EST) Mon.-Fri. 


Сігсів 426 on Inquiry card. 


DEALER and INTERNATIONAL INQUIRIES WELCOME 


WASHINGTON COMPUTER SERVICES 
anaffiliateot ((( WASHINGTON ) est. 1912 


TO ORDER: CALL OUR TOLL-FREE NUMBER: 
ж (800) 221-5416 % Іп N.Y. State and for 
technical information call 1-(212) 226-2121 


For fast delivery. send certified checks, money order or 
call to arrange direct bank wire transfers. Personal or 
company checks require two to three weeks to clear. Ай 
prices аге mail order only. Prices subject to change 
without notice; call for latest prices. Prices Include 3% 
cash discount. N.Y. residents add sales tax. 

Quantex 15 a trademark of North Atlantic Industries, Inc 

Radio Shack” is a trademark of the Tandy Corp 
| СРАМ" is a trademark of Digital Research 
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Appendix B: Functional Specification of Selected Atari 400/800 Hardware Registers 


The following charts give the functions of the registers listed In Appendix A on a bit-by-bit basis. Although this information is not necessary 
to the understanding of the article, it is given for the benefit of advanced programmers who want to exercise complete control over the 
player-missile graphics. This information is excerpted from the Atari Persona! Computer System Operating System User's Manual and Hard- 
ware Manual (part C016555), which contains complete technical information on this and other aspects of the Atari 400 and 800 computers. 
This user's manual сап be purchased from Atari Customer Service, 1346 Bordeaux Dr, Sunnyvale СА 94086; the price is $27 plus $3 ship- 
ping and handling (California residents must add 6s % tax). 


COLBK (Background Color): This address writes data to the Background Color-Luminance Register. 


Color Luminance 
РИ 
D7 | 06 | D5 | 04 | D3 | D2 | D1 | Used 
x X 0 0 0 zero Luminance (black) 
(see below) 


Max. Luminance (white) 


0 0 0 0 Grey 

0 0 0 1 Gold 

0 0 1 0 Orange 

0 0 1 1 Red-Orange 
0 1 0 0 Pink 

0 1 0 1 Purple 

0 1 1 0 Purple-Blue 

0 1 1 1 Blue 

1 0 0 0 Blue 

1 0 0 1 Light-Blue 

1 0 1 0 Turquoise 

1 0 1 1 Green-Blue 

1 1 0 0 Green 

1 1 0 1 Yellow-Green 
1 1 1 0 |,  Orange-Green 
1 1 1 1 Light-Orange 


Shadow Register: COLOR4 


SIMPLY ЯР Z9 MICRO 
AMAZING (а). SALES 
11 EDISON DRIVE 


MACHINE NEW LENOX, IL 60451 


815/485-6439 or 800/435-9357 


X E R OX The Xerox is both 


a word processor 
820 and a desk top 
computer. 

OPTIONS 


e 2 5%” Disc Drives 

е 2 B" Disc Drives 

е Letter Quality Printer 

(40 CPS Daisy Wheel Printer) 


Call 
For 
Price 


Just our little effort to remove some of the vast confusion 
from the data processing, word processing and office products world. You 
can match up hardware model numbers with disc cartridges, disc packs, 
or diskette modal numbers. 


Send for our free 145-page guide. One handy | тва 
book covers entire OP and WP industry usage 
of magnetic memory media. How can you do 
without it? 


NASHUA 


TELEPHONE 


COMPUTER PRODUCTS DIVISION New ЕЛЖ and New тим (8001 ТАЙ 1555 
Nashua Corporation, Dept. А2, ТЕЗ) i 


Nashua, NH 03061 Ы ТЕГЕХ 943406 
We make everything to fit anything Circle 437 on inquiry card. 
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QUALITY DISK SOFTWARE 


BACKED BY ON-GOING APPLICATIONS SUPPORT 


APPLE П ® 


HOME FINANCE PAK |: Entire Series $49.95 (Ж) (Т) 
CHECK REGISTER AND BUDGET: This comprehensive CHECKING ACCOUNT 
MANAGEMENT SYSTEM not only keeps complete records, it also gives you 
the analysis and control tools you need to actively manage your account. 
The system provides routines for BUDGETING INCOME AND EXPENSE. AUTO- 
MATIC CHECK SEARCH, and BANK STATEMENT RECONCILING, CRT or printer 
reporis are produced for ACTUAL EXPENSE vs BUDGET. CHECK SEARCH 
DISPLAY RECONCILIATION REPORT and CHECK REGISTER DISPLAY by month. 
Check entry is prompted by user-defined menus of standard purposes and 
recipient codes, speeding data entry and reducing disk storage and 
retrieval tima. Six fields of data are stored for each check: amount, check 
no.. date, purpose, recipient and TAX DEDUCTIBLE REMINDER. CHECK SEARCH 
routines allow searching on any of these data fields. Up to 100 checks / mo. 
ЯЮГАЦ ааа оао 4552724 Mx RR E oe wae. sea ЭШИ ЖЫ 


SAVINGS: Account management үзе lor up to 20 separate Savings 
accounts. Organizes, tiles and displays deposits, withdrawals and interes! 
earned for each account. ............... er Y CX RC 814.95 


CREDIT CARD: Get Control of your credit cards with this program. Organizes, 
stores and displays purchases, payments and service charges for up to 20 
Separate cards or bankloans. .................... .-.. $14.95 


UNIVERSAL COMPUTING MACHINE: 540.05 (&) 
А user programmable computing system structured around a 50 row x 50 
column tabte. User defines row and column names and equations forming а 
unique computing machine. Table elements can be multiplied, divided. 
subtracted or added to any other element. Hundreds of unique computing 
machines can be defined, used. stored. and recalled. for later use. Excellent 
for sales forecasts, budgets. inventory lists. income statements, production 
planning, project cost eslimates-in short for any planning, analysis or 
reporting problem that can by solved with a table. 

520 05 (4) 


COLOR CALENDAR: 
Got a busy calendar? Organize it with Color Calendar. Whether it's 
birthdays. appointments, business meetings or a regular office schedule, 
this program is the perfect way 10 schedule your activities. 

The calandar display is a beautiful HI-RES color graphics calendar of the 
selected month with each scheduled day highlighted in color. Using the 
daily schedule, you can review any day of the month and schedule an event 
or activity in any one of 20 time slots from 8:00 A.M. to 5:30 P.M. 


BUSINESS SOFTWARE: Entire Series $159.95 @ CD 
MICROACCOUNTANT: The ideal accounting system for small businesses. 
Based on classic T-accounts and double-entry booking, this efficient 
program provides a journal tor recording posting and reviewing up to 1,000 
Iransactions per month to any one of 300 accounts. The program produces 
CRT and printer reports covering: 

BALANCE SHEET 


TRANSACTION JOURNAL 
ACCOUNT LEDGERS INCOME AND EXPENSE STATEMENT 


Includes a short primer on Financial Accounting. (48K) ....... 549.95 


UNIVERSAL BUSINESS MACHINE: This program is designed to SIMPLIFY and 
SAVE TIME lor the serious businessman who must periodically Analyze, 
Plan and Estimate. The program was created using our Universal Computing 
Machine and it is programmed to provide the following planning and 


forecasting tools. 

CASH FLOW ANALYSIS SALES FORECASTER 

PROFDRMA PROFIT & LOSS SOURCE AND USE OF FUNDS 

PROFORMA BALANCE SHEET JOB COST ESTIMATOR 
INVENTORY ANALYSIS 


REAL ESTATE INVESTMENT 
Price, including a copy ol Ihe Universal Computing Machine .... $89.95 


BUSINESS CHECK REGISTER AND BUDGET: Our Check Register and Видов! 
programs expanded to include up to 50 budgetable items and up to 400 
checks per monih. Includes bank statement reconciling and automatic 
check search (48K) ,..,............... c E E. 


ELECTRONICS SERIES VOL | & 11: Entire Series $250.95 

LOGIC SIMULATOR: SAVE TIME ANO MONEY. Simulate your digital logic 
circuits before you build them. CMOS, TTL, or whatever, if it's digital logic. 
this program can handle it. The program is an interactive, menu drivan, 
full-fledged logic simulator capable of simulating the bit-time response of a 
logic network to user-specified input patterns. It will handle up to 1000 
gates, including NANUS. NORS. INVERTERS. FLIP-FLOPS, SHIFT REGISTERS, 
COUNTERS and user-delined MACROS. up to 40 user-defined random, or 
binary input patterns. Accepts network descriptions from keyboard or from 
LOGIC DESIGNER for simulation ..........,..,.. 5159.95 OOD 
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LOBIC DESIGNER: interactive HI-RES graphics program lor designing digital 
logic systems. Draw directly on the screen up to 10 ditferent gate types, 
including КАНО. NOR, INVERTER. EX-OR. T-FLOP. JK-FLOP, 0-FLOP, RS-FLOP, 4 IT 
COUNTER and N-BIT SHIFT REGISTER. User interconnects gates using fine 
graphics commands. Network descriptions for LOGIC SIMULATOR generated 
simultaneously with the CRT diagram being drawn ........ $159.95 


MANUAL AND DEMO DISK: Instruction Manual and demo disk illustrating 
capabilities of both program (S) ............. .... $29.95 OO) 


ELECTRONIC SERIES VOL 111 & IV: Entire Series $259.95 
CIRCUIT SIMULATOR: Tired of trial & error circuit design? Simulate & debug 
your designs before you bvild them! With CIRCUIT SIMULATOR you build a 
model of your circuit using RESISTORS, CAPACITORS, INDUCTORS, TRANSISTORS, 
DIDUES, VOLTAGE and CURRENT SOURCES and simulate the waveform response 
to inputs such as PULSES, 519080105, SAWTOOT NS. etc. . .all fully programmable. 
The output is displayed as ап OSCILLOSCOPE-STYLE PLOT of the selected 
wevelorms (Apple only) or as a printed lable of voltage vs time. Handles upto 
200 notes and up to 20 sources. Requires 48 RAM ,...... $159.95 Ф) (D 


CIRCUIT DESIGNER: Interactive HI-RES graphics program for designing electronic 
Circuits. Draw directly on the screen up to 10 different companent types, 
including those referenced above. Components interconnect list tor CIRCUIT 
SIMULATOR generated automatically. Requires ........... $159.95 


MATHEMATICS SERIES: Entire Series $49.95 

STATISTICAL ANALYSIS I: This menu driven program performs LINEAR 
REGRESSION analysis, determines the mean, standard deviation and plots 
the frequency distribution of user-supplied data sets. Printer, Disk, 1/0 
TUNES „зуу pes a ya dones ait p RESI 


NUMERICAL ANALYSIS: HI-RES 2-Dimensional plot of any function. Automatic 
scaling. At your option, the program will plot the function, plot the 
INTEGRAL, plot the DERIVATIVE. determine the ROOTS. MAXIMA, MINIMA, 
INTEGRAL VALUE ........ ОТ РЧР ЕЕН — — у 1 


MATRIX: A general purpose, menu driven program for determining the 
INVERSE апа DETERMINANT of any matrix, as well as the SOLUTION to any set 
of SIMULTANEOUS LINEAR EQUATIONS. ,,.................. 519.95 


3-0 SURFACE PLOTTER: Explore the ELEGANCE and BEAUTY of MATHEMATICS 
by creating HI-RES PLOTS of 3-dimensional surfaces from any 3-variable 
equation. Disk save and recall routines for plots. Menu driven to vary 
surface parameters. Hidden line or transparent plotting ....... $19.95 


ACTION ADVENTURE GAMES: Entire Series $20.05 ®© 
RED BARON: Can you outfly the RED BARON? This fast action game simulates 
а machine-gun DOGFIGHT between your WORLO WAR | BI-PLAHE and the 
багоп 5. You can LOOP, DIVE, BANK or CLIMB-and so can the BARON. In HI-RES 
graphics plus sound, «oc ade ener er ваа Bee s... 914.95 


BATTLE OF MIDWAY: You are іп command of the 0.5.5. HORNETS' DIYE- 
BOMBER squadron. Your targets are the Aircraft carriers, Akagi, Soryu and 
Када. You musi P your way through ZEROS and AA FIRE to make your 
DIVE-BOMB run. In HI-RES graphics plus sound. ...,......... 514.05 


SUB ATTACK: It's April 1943. The enemy convoy is headed for the CONTROL 
SEA. Your sub, the MORAY, has just sighted the CARRIERS and BATTLESHIPS 
Easy pickings. But watch out for the DESTROYERS - they're fast and deadly. 
In HI-RES graphics plus sound ......................... $14.95 


FREE CATALOG-All programs are supplied on disk and run оп Applell w/Disk 
& Applesofi ROM Card 8 TRS-80 Level Il and require 32K RAM unless 
otherwise noted. Detailed instructions included. Orders shipped within 5 
days. Card users include card number. Add $1.50 postage and handling 
with each order. California residents add 64% sales tax. Foreign orders add 
$5.00 postage and handling. 


SPECTRUM SOFTWARE 
142 Carlow, Р.О. Box 2084 
Sunnyvale, CA 94087 


FOR PHONE ORDERS: (408) 738-4387 тиши 


DEALER INQUIRIES INVITED. 
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COLPFO—COLPF3 (Playfield Color): These addresses write data to the Playfield Color-Luminance Registers. 


07, D6 , 05 , 04, D3 ; D2 , Di, DO 
(see COLBK for bit assignment) 


Shadow Registers: COLORO—S 


COLPMO—COLPM3 (Player-Missile Color): These addresses write to the Player-Missile Color-Luminance Registers. Missiles have the 
same color luminance as their player unless missiles are used as a fifth player (see bit 4 of PRIOR). A fifth player missile gets its color from 
register COLPF3. 


D7 ү 06 | D5 | D4 , D3 , D2 ү D1 |; DO 
(see COLBK for bit assignments) 


Shadow Registers: PCOLRO—3 


DMACTL (Direct Memory Access Control): This address writes data into the DMA Control Register. 


Used 05 | D4 | D3 | D2 | D1 | DO 


Enable ANTIC operation (must be set to 1) 

1 line Player/Missile resolution 

2 line Player/Missile resolution 

Enable Player DMA 

Enable Missile DMA 

0 No Playfield DMA 

1 Narrow Playfield DMA 
(128 Color Clocks) 

1 0 Standard Playfieid DMA 

(160 Color Clocks) 
1 1 Wide Piayfield DMA 
{192 Cotor Clocks) 


tou nw it tl tt 


оосо 


1 


See GRACTL. Shadow Register: SDMCTL, default value hexadecimal 22 


GRACTL (Graphics Control): This address writes data to the Graphic Control Register. 


Not 
Used D1 DO 
Di = 1 Enable Player DMA to Player Graphics 
Registers. 
DO = 1 Enable Missile DMA to Missile Graphics 
Registers. 


DMA is enabled by setting bits in both DMACTL and GRACTL. Setting DMACTL only will result in cycles being stolen, but no display will be 
enerated. 


GRAFM (Missile Graphics Registers): This address writes data directly into the Missile Graphics Register, independent of DMA. This is 
a bit-map of the current scan line of all four missiles. It is automatically maintained by the normal use of player-missile graphics. 


[D7 , D6 | D5 , D4 | D3 ; 02 | Di , DO 
L 


R L R г R L R 


M3 M2 Mi MO Missile Number 


GRAFPO—GRAFP3 (Player Graphics Registers): These addresses write data directly into the Player Graphics Registers, independent of 
ОМА. This is a bit-map of the current scan line for a given player. It is automatically maintained by the normal use of player-missile graphics. 


D? | D6 ; D5 | 04 | DS; D2 Dt DO 
eft Right 
Player on TV Screen 


re 
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THE FORTH SOURCE 


Specializing in the FORTH Language. 


MANUALS & GUIDES 


“Starting FORTH” by Brodie. Prentice-Hal.. Best User's manual available (soft cover) 
“Starting FORTH” (hard cover) 

"Using FORTH” by FORTH, Inc. Guide to FORTH concepts 

“A FORTH Primer” by Stevens In-depth self-study manual. 

"Systems Guide to fig-FORTH" by Ting. Excellent guide to inner mechanisms. 
"PDP-11 FORTH User's Guide” by James. Use with PDP-11 Source. 

"Caltech FORTH Manual" by Ewing. Overview and structure. 

"FORTH-79", Latest FORTH standard. 

"FORTH-79 Standard Conversion” by R. C. Smith. Screens, DOES>, error conditions. 
"TinyPASCAL in fig-FORTH" by Zimmer. 

"Threaded Interpretive Languages" by Loeliger. Byte Books. FORTH adapted for 280. 
"Invitation to FORTH" by Katzan. Petrocelli Books. Limited introduction. 
“Proceedings, 1980 FORML Conference.” Technical papers. 

"Proceedings, 1981 Rochester University FORTH Conference." Technical papers. 
"METAF ORTH" by Cassady. Cross-compiling, 8080 source code. 


ppaunaaaacdarmnrnt 


INSTALLATION DOCUMENTS 


PRICE 
$ 16.00 


20.00 
25.00 
25.00 
25.00 
20.00 
12.00 
15.09 
19.00 
10.00 
20.00 
18.50 
25.00 
25.00 
30.00 


П Installation Manual for fig- FORTH, contains FORTH model, glossary, memory map and instructions. 15.00 
Source Listings of fig-FORTH, for specific CPU's and computers. The above Installation Manual is required 
far implementation. Price per each 15.00 
L] 1802 ГІ 6502 Г) 6800 (1 6809 
L] 8080 CO 8086/8088 O 9900 О APPLE Н“ 
О РАСЕ LI AlphaMicro CJ PDP-11/LSt-11 [] NOVA* 
DISKS WITH DOCUMENTATION 
fig-FORTH Model and Source Listing, with Printed Installation Manual and Source Listing. 
() H89/289 (5'4") D APPLE П“ (5'A") О NOYA” (8") о 8080/Z80" (8") $ 65.00 
Enhanced FORTH Systems with manuals. 
Г] APPLE ii/ll+* by MicroMotion. fig-FORTH, FORTH-79 standard, editor, assembler, 187 pg. manual (1-8'4") 90.00 
O APPLE П by R. Kuntze. fig-FORTH, editor, assembler, source listing and screens. (2-5 4%") 90.00 
ТІ H89/ZB9 by С. Haydon, fig-FORTH, stand alone, source listing, editor, assambter, screens and tutorial on disk (3-5'A") 250.00 
ГІ H89/Z89 by G. Haydon, fig-FORTH, under СРАМ“, source listing, editor, assembler, screens and tutorial on disk {3-5'4”) 175.00 
О TRS-BO0/I* by Nautilus Sys. fig-FORTH, editor and assembler (1-5!4") 90,00 
ГІ TRS-80/I or ШІ" by Miller Microcomputer Services. MMSFORTH, editor, assembler interpreter/compiler, virtual memory. (1.-5'A") 130.00 
ГІ NOVA" by Ting. fig-FORTH, editor, assembler, source listing and screens. (1-8) 90.00 
ГІ 6809 by Talbot Microsystems. fig-FORTH, interpreter/compiler, editor, assembler, disk [/O. (FLEX* 5% or B") 100.00 
ПІ 6800 by Talbot Microsystems, fig-FORTH, inlerpreter/compiler, editor, assembler, disk [/O. (FLEX* 5% or 8") 100.00 
Special Function FORTH Systems with manuals 
Cross Compilers by Nautilus Systems. Allows extending, modifying, compiling to different targel processors, generates ROMable 
code and forward referencing. Price per each 
O CP/M* О H89 (J TRS-80/l* [] Northstar 200.00 
Lj 6809 Target Compiler by Talbot Microsystems, 350.00 
Lj 6809 Enhanced System Plus by Talbol Microsystems. 2nd screen edilor, macroassembler, tutorial on disk, goodies disk of 250.00 
debugging and documentation tools and ulilities. 
П Z-80* Program Development by Laboratory Microsystems with full software floating point arithmetic. 150.00 
О 2-80" Cross Compiler (Nautilus) by Laboratory Microsystems. 200.00 
C] Z-BO* for AMD9511 Arithmetic Processor by Laboralory Microsystems. 150.00 
О "Going FORTH” by Crealure Software. А CAI FORTH tutorial, ІВМ format, no manual (1-8") 65.00 
Г] HP-85 by H-P, fig-FORTH, editor and assembler (1-5'«") 65.00 
ORDERS ONLY (415) 961-4103 DEALER & AUTHOR INQUIRIES INVITED 
Ordering Information: Check, Money Order (payable ta MOUNTAIN VIEW PRESS), VISA or MastorCard accepled. No COD's or unpaid PO's. Calilornia residents add 8v;"« 
Sates lax. Shipping costs in US included та price. Foreign orders, pay in US lungs on US bank, include lor handling and shipping by Air: $5.00 tor each Нет under 525.00. 
$10.00 for asch item belween $25.00 and S88 00, and $20.00 lor each item over 8100.00. Minimuin ordar 510.00. All prices and products subject to change or withdrawal 
wilhaul notice, Single system and/or single user license agreement required on some products. "FIEGISTERED TRADEMARKS 
PO BOX 4656 MOUNTAIN VIEW, CA 94040 (415) 961-4103 
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HITCLR (Collision “HIT” Clear): Writing to this address clears all collision bits in all the collision registers. 


Not 
Used 


HPOSMO—HPOSMS (Missile Horizontal Position): These addresses write data into the Missile Horizontal Position Registers {зве 
HPOSPO description below). ы 


07 ; 06 | 05 ; D4 ; D3 ; D2 | D1 ; DO 


HPOSPO—HPOSP3 (Player Horizontal Position): These addresses write data into the Player Horizontal Position Register, The horizon- 
tal position value determines the color clock location of the left edge of the object. Hexadecimal 30 is the left edge of a standard-width 
screen, Hexadecimal! DO is the right edge of a standard-width screen. 


D?, 06; DS; D4 , D3 , D2 ; D1 , DO 


МОРЕ, M1PF, M2PF, МЗРҒ (Missile-to-Playfield Collisions): These addresses read missile-to-playfleld collisions. A 1 bit means that a 
collision has been detected since the last HITCLR. 


Not Used 
forced to zero D3 | D2 | D1 | DO 


3 2 1 0 Playfield Т 


МОРІ, МІРІ, M2PL, M3PL (Missile-to-Player Collisions): These addresses read missile-to-player collisions. 


Not Used 
forced to zero D3 | D2 | D1 | DO 


3 2 1 0 Player Number 


POPF, P1PF, P2PF, РЗРҒ (Player-to-Playfield Collisions): These addresses read player-to-playfield collisions. 


Not Used 
forced to zero D3 | D2 | Dt DO 


3 2 1 0 Playfield Т 


POPL, P1PL, P2PL, P3PL (Player-to-Player Collisions): These addresses read player-to-player collisions. 


Not Used 
forced to zero | D3 | D2 | 01 | DO 
3 2 1 0 Player Number 


Player п against player л is always a zero. 


PMBASE (Player-Missile Address Base Register): This address writes data into the Player-Missile Address Base Register. The data 
specify the most-significant bits of the address of the beginning of the piayer-missile area. 


One-Line Resolution 


07 | ов | D5 | D4 | D3 | __notused | PMBASE 


Resolution — 


Two-Line 
| DF] I PMBASE 
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WHY BUY FROM THE BEST? 


Service... Support... 
Software.. 


МЕЕСО 


Ск commodore 
16K B (18K AAM-40 Column) - Lim. Qty ...... Packed RT $ 995 


| 32K B (32K RAM-40 Clm.) - Lim. у.................................. $1295 
MULTI-CLUSTER 4016 (16K RAM 4.0 Basic-40 Clm.) ................................... $ 905 
For Commodore Systems. allows 3 4032 (32K RAM 4.0 Ваѕіс-40 біт.) ...........................»»...... $1295 
CPU's (Expandable to 8) to access a 8032 (32K НАМ 4.0 Basic-80 CIM.) ....................... —— 3 s 
single Commodore Disk. 8050 Dual Disk (1 Meg ЫШ). TIS ria NO E VER ERR ORE sirva ж» DURIN 
MULTI-CLUSTER (3 CPU's) S 4040 Dual Disk (343K Ѕіогаде).,................. ЛЕКНЕ кені райдан 51295 
Each Additional CPU (up to 8) ... S 199 8010 (EEE Майет.............. ТН ТТТ” ЕТТЕ $ 280 
C2N Cassette Drive .................... "En T ..$ 95 
CBM - IEEE Interface Cable ............... tr E CR Ene AE $ 40 
IEEE - IEEE Interface Cable.......... Тее "——————— — € % 50 
VIC 20 Hame/Personal ботршег..,............... КРМ ТТТ ‚+ $ 295 
ALTOS 
АСЫ CER ПМ. ............„+««&»»аах»ьа«а«»«+»»»я+»ж»»»+»5 T $ 4500 
ACS 8000-15 64K 1M ............ — err 5 5990 
ACS 8000-6 208K 14.5M ......... ————— rene 510490 
ACS 8000-7 208K 290М.................... КИЧЕКМИ sarean 811090 
PW ТОИ Ws M $ B500 
pass ACS 8000-10/МТ\............... idi UIT "E $10990 
NEC SPINWRITER PRINTERS 
5530 (Parallel) ........ о свату кана m En ERAN 53055 
EPSON PRINTERS 5510 (Serial) о uet puc des > 
MX-80 PRINTER ...... TET T T $ 645 5520 (KSR-Serial) ..... ИСТО MEINER ‚‚.„ $3415 
МХ-80ЕТ.......... oe DPI — EIE DU ENCORE зк жака шы С es КУУ oe $ 225 
HEU ыт ced Ea Карина ДЫ ее READS $ 945 
МТО dita. vin oan КОРЕТІН ПЕРОН ая $ 459 
ІМТЕНҒАСЕ CARDS - : 
БЛ. дылы ты ус» eee $. 75 APPLE 
| 8150 (2K Buffered RS- 232) See ee re reer $ 150 16K APPLE 11+ ........ $1330 
8161 (IEEE 488) ...... ЕРЕ —Á— UM $ 55 32K APPLE 1+ ,....... $1430 
ГАИ ГАЛ seen ФРИ РИ РТТ ^ s 48K APPLE 11+ ........ $1530 
8230 (Apple Card) ............ ТТТ ТУГЕ. $ 25 APPLE DISK w/3.3 DOS , $ 650 
8220 (TRS-80 Cable) S Rd Eu алық focus x £x MITES $ 35 APPLE DRIVE Only ..... $ 490 
BLO 630 PRINTER күне 11 128K - In Stock! 
DIABL w/Monitor * 
DIABLO 630 - 5егїа!-В5-232............................ . $2710 =. Ino Analystpak <.: Жар 
Bracto pU eco ce v orta e Bae Miei aba d AR . $ 250 
AMDEK MONITORS INTERTEC COMPUTERS 
Video 100 127 B+W........$ 179 БАК Superbrain 
Video 300 12" Green .. . .. .. $ 249 (360 Disk Storage), ОР/М7%,,, $3495 
Color 1 13° Low Res .,..... € 449 84K QD Superbrain : 
Color i 13" High Res ..... .$ 999 (700K Disk Storage}, СРАМ "е, . $3995 


ATARI COMPUTERS PROFESSIONAL 
Atari 400 (18K НАМ) .............. ТЕТІК E 
Atari 800 (32K RAM) - good thru 8/31 saa as rcd $1080 SOFTWARE 
Atari 410 RECORDER .,..... D ЕТЕР ТЕНГЕ % 89,95 WordPro 18K ............ $ 2995 M 
Atari 810 DISK DRIVE...... ТТІ ee ee ee $ 599.95 WordPro 3 (40 Clm. H6K .... $ 199.95 | 
WordPro 3 ...... TP TI E 

NEECO carries all available ATARI Software and Peripherals. WordPro 4 (80 Clm.) 32К.... $ 375 

| WordPro 4+...›.›........ 5 450 


JUST A SAMPLE OF THE MANY PRODUCTS WE CARRY, CALL US FOR OUR NEW 60-PAGE CATALOG. 
. WE WILL MATCH ANY ADVERTISED PRICE ON PRODUCTS LISTED UNDER SIMILAR "IN STOCK" CONDITIONS. 


MON-FRI 9:00 - 5:00 


NEECO (617) 449-1760 єз = 
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PRIOR (Priority Register): This address writes data into the Priority Control Register. 


D7 | D6 [05 | D4 | D3 у D2 | D1 , DO | 


07—06 Set to zero. 

D5 Multiple Color Player Enable This bit set to 1 causes the logical “ог” function of the bits of the colors of Player O with Player 1, 
and also of Player 2 with Player 3. This permits overlapping the position of two players with a choice of three colors in the 
overlapped region. 

D4 Fifth Player Enable This bit causes all missiles to assume the color of Playfield Type 3. (COLPF3). This allows missiles to be 
positioned together with a common color for use as a fifth player. 

03—00 Priority Select Only one of these 4 bits can be a 1, These bits select one of four types of priority. Objects with higher priority will 
appear to move in front of objects with lower priority. 


D3 z D2 2 1 Di = 1 DO = 
PFO 
PF 1 Р1 
Higher PF2 PFO Pn = player n 


Priority РЕЗ + Р5 PF1 РЕп = playfield n 
PO PF2 BAK = background 
Р1 РЕЗ + P5 + = logical ог {РЕЗ and P5 are 
P2 P2 always same color) 
P3 P3 || 
BAK BAK 


Note: The use of priority bits in a nonexclusive” mode (more than one bit set to 1) will result in objects whose priorities are in conflict turn- 
ing black in the overlap region. 

Example: PRIOR code = 1010: This will black out PO or РТ if they are over PFO or PF1. it will also black out P2 or РЗ if they are over PF2 or 
РЕЗ. In the one-color 40-character (playfleld) modes, the luminance of a pixel in a character is determined by COLPF1, regardless of the 
priority. If a higher-priority player or missile overlaps the character, the color is determined by the player's color. 


Shadow Register: GPRIOR 


SIZEM (Misslle Size): This address writes data into the Missile Size Control Register, 


Horizontal Size 


07 |06 | 05 у 04 | D3 , D2 | D1 | DO | Register (Missile) 
M3 M2 M1 MO 


0 0 Normal Size 

{total of 2 color clocks wide) 
0 1 Twice Normal Size 

(total of 4 color clocks wide) 
1 0 Normal Size 
1 1 Four Times Normal Size 


total of 8 cotor clocks wide 


SIZEPO—SIZEP3 (Player Size): These addresses write data into the Player Size Control Registers. 


= — ЫЫ mmm 
Used Register (Player) 


0 0 Могта! 5іге 

(total of 8 color clocks wide) 
0 1 Twice Normal Size 

(total of 16 color clocks wide) 
1 0 Normal Size 
1 1 Four Times Normal Size 


(total of 32 color clocks wide) 


With normal-size objects, each bit in the graphics register corresponds to one color clock. This makes ап 8-bit wide player 8 color clocks 
wide. For larger objects, each bit is extended over more than one color clock. 
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Ada Augusta Byron 
The Countess of Lovelace 


How to use Ada effectively for solving problems 


Studies in Ada Style 


By P. Hibbard, M. Sherman, M. Shaw, J. Rosenberg, 
A. Hisgen 

1981. Approx. 9 figures. Approx. 112 pages 

DM 24,50; approx. US S 11.20 

ISBN 3-540-90628-2 


H. Ledgard 


Ada 


Ап Introduction 

Ada Reference Manual (July 1980) 
1981. XX XII, 358 pages 

DM 29,80; approx. US S 13.60 
ISBN 3-540-90568-5 


Please write for further information 


A Language 1s born 


The new comprehensive, general 
purpose language, named after 


Ada Augusta Byron - the daughter of 


poet Lord Byron - who is credited 
with being the first computer 
programmer 


Towards a Formal 
Description of Ada 


Editors: D. Bjerner, O.N. Oest 


1980. XIV, 630 pages 

(Lecture Notes in Computer Science, Volume 98) 
DM 46,-; approx. US S 2100 

ISBN 3-540-10283-3 


The Programming 
Language Ada 


Reference Manual 


Proposed Standard Document 

United States Department of Defense 

1981. X, 243 pages 

(Lectue Notes in Computer Science, Volume 106) 
DM 16,50; approx. US S 7.60 

ISBN 3-540-10693-6 


Prices arc subject to change without notice 


Springer-Verlag Berlin Heidelberg New York 
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GOODBYE, DISK WAIT... 
M-DRIVE HAS ARRIVED. 


What does M-Drive' do? Simply stated, M-Drive provides up to a 350056 increase in speed during disk- 
intensive computing. 

How does M-Drive work? It uses G and G Engineering's Warp Drive" software to run extended 
address IEEE 696/5-1OO RAM under CP/M® 2.2, so that the memory appears identical to a disk drive. The 
RAM can be formatted, it has a directory, and it can hold files which may be written, read, copled to 
or from another disk, or executed. There are no slowly rotating and buzzing disk drives when 
M-Drive is in use; only the sound of data being transferred at the speed of light. 

Does this obsolete the floppy disk? Not quite. A floppy disk is still required for 
system initialization, and for saving finished files, At all other times, however, 
M-Drive saves you the tedium of going back and forth between computer 
and disk. 

What are the hardware requirements? M-Drive is 
configured for systems that Include a 6 MHz CompuPro CPU 
8085/88 dual processor, Disk 1 DMA disk controller, and 
System Support 1. 

How can І upgrade їо M-Drive ? Select 
elther the 128K or 256K M-Drive package, then 
return your CompuPro CP/M disk to the 
factory for modification, If your CPU 
8085/88 runs at 4 MHz, it must also 
be returned and upgraded to 
6MHz. The costs of these 


modifications are qS "a b." Аб 
гіт REDUCTIONS 
KD" ON STATIC MEMORY 


ж CompuPro memories are the fastest In the S-IOO business, performing 
9 effortlessly with 6 MHz 2-80? and 10 MHz 8088/86 processors. But speed isn't all that we 

“А ^ Offer; consider the low power consumption (again, the lowest in the business), innovative 

a technical design fully static operation (for flawless DMA), an enviable record for reliability, and the 

experience we've acquired from over ó years of making quality 5ЛОО memory, Compare our 

specifications with the rest...you'll see why systems integrators world-wide choose CompuPro memory for 


commercial, Industrial, and sclentific applications. (Note: CSC boards are qualified under the Certified System 
Component high-rellability program, with 200 hour burn-in and 2 year extended warranty.) 


8K/16K/24K/32K RAM 20 Static Memory Board. With extended addressing and | 
bank select. RAM 20-8K: $210 A/T, $280 CSC. RAM 20-16K: $285 A/T, $355 CSC. 
. RAM 20-24K: 5355 A/T, 5425 CSC. RAM 20-32K: $425 A/T, $495 CSC. 
64K RAM 16 Static Memory Board. “Hermaphrodite” 64K memory runs in 8 bit systems 
as a 64K X 8 board, or in 16 bit systems as a 32K X 16 board. RAM 16-64: $895 A/T, $995 CSC. 
48K /64K RAM 17 Static Memory Board. Exceptionally low power (2W max, 16W typ 
for 64K) board runs faster and cooler than dynamics, while flawlessly handling DMA. RAM 
17-48K: $650 АЛ, $5750 CSC. ВАМ 17-64K: 5795 A/T, $895 CSC. 
128K RAM 21 Static Memory Board. Exceptionally low power, high speed static 
memory. Configure as 128K X 8or 64K X16. RAM 21-128K: $1695 A/T, $1895 CSC. 


How to order; Call 415-562-0636 for the name of the cuthorized CompuPro sales center nearest you, or for placing factory direct VISA® /Mastercord orders. 
Prices shown do not include fox. shipping, or dealer instailation/support charges (if applicable). SEGAL CORNER M-Diivira n сизвенгуа of Compulia. Weep Drive o kadermor Б? б ond O inpineming, 


ompuPro .. (es 


ELECTRONICS 


PRICE 


2 


ВОХ 2355, OAKLAND AIRPORT, СА 94614 (415) 562-0636 
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PROVEN COMPUTING 


SOLUTIONS. 


We give you more of what you buy a computer for: to gain a competitive edge іп your Industrial, 


commercial, or scientific application. 


While other computers try to make the best of slow memory. slow processors, 


and me-too engineering, CompuPro is delivering solutions for today’s commercial computing. proven solutions that 
create expandable, modular, fast, exceptionally reliable, and truly professional level machines that conform fully to 
the IEEE 69675-100 standards, We back all products with a minimum 1 year limited warranty, 
When you depend on your computer, choose a computer on which you can depend: 
$-100 from CompuPro. 


NOVEMBER SPECIAL: SPECTRUM COLOR GRAPHICS 
BOARD ON SALE! You don't have to be jealous of those color 
computers any more..with Spectrum's BK of IEEE-compatiole static 
RAM, full duplex bidirectional 1/0 port for keyboard or joystick 
interface, and 6847-based graphics generator that can display all 
64 ASCII characters, your 5-100 computer can contro! the colors 
of the rainbow. ТО modes of operation, from alphanumerics/semi- 
graphics in 8 colors їс dense 256 X 192 full graphics. Normally 
avaliable assembled/tested for $399; but for orders postmarked 
before 11/30/81, Spectrum Is yours for $299! There has never 
been a better fime to graduate from black and white to color. 


1. DISK 1 DMA DISK CONTROLLER. Disk 1 is 
lightning fast, thanks To. properly Implemented DMA (with 
arbitration) ала data transfer that's independent of CPU speed. 
IBM compotible format: handles soff-sectered single or double- 
density, single or double-sided disks, Set up for 8"disks, but can alse 
hamde 525" disks. With BIOS for CP/M-8O", Manual available for 
$25. 5495 A/T, 5595 CSC. Coming soon; Disk 2, the fast DMA hard 
disk controller. 

2. ЕР/МВО valable only with Disk 1 purchase. 
Supplied on diskette with full documentatior-ready for load апа 
po operation. $175. 

3.  CP/M-86. Avalabe only with Disk 1 purchase. 
Supplied on diskette with full documentation - ready for load and 
go operation. §300. 


4. OASIS" OPERATING SYSTEM. 5ге user (55ОО) 
and multi-user (5850) ovallable for use with CPU Z Supplied on 
diskette with full documentation, Coming soon: OASIS 16 for use 
with 16 bit systems. 

5. COMPLETE DUAL DISK DRIVE SYSTEM. уһ 
one Disk 1 board, desktop dual drive enctosure with Shugart SA- 
BOO series drives, and power supply cable. Also Includes CP/M-8O. 
92195, 


6. SYSTEM SUPPORT 1. includes battery operated 
clock/calendar; sockets for optional battery backup RAM, 951 or 
9512 math processor, and 2716 ВОМ; 95-232 serial port; triple interval 
timers: dual interrupt controllers power fail interrupt; and more. 
Comprehensive owners manual includes numerous software 
examples. $295 Unkit, 5395 АЛ, 5495 CSC (add $195 to the above 
prices for optional math processor), 

7. 8 BIT CPU Z. А 780"-based CPU board that includes 
oll standard features plus many convenience options. Meets all 
IEEE 696/S-100 specifications, including timing. $225 Unklt, $295 A/T 
(both operate at 4 MHz), $395 CSC (with 6 MHz CPU). 

8. 16/8 ВІТ CPU 8065/86. CPU 8085/88, ihe only 
CPU board that executes the software of today and tomorrow, 
combines an 8088 CPU to handle 16 ой software and an 8085 CPU 
for B bit software. 5295 Unklt, $425 A/T (ooth operate at ó MHzy 
$525 CSC (with 8 MHz 8085 and 8088). 


ompuPro .. 


OAKLAND AIRPORT, СА 94614 
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9. 8088/8066 MONITOR-DEBUGGER SOFTWARE. 
Ideal for use with CPU 8085/88. Supplied on single sided, single 
density, soft sectored B" disk. CP/M-8O compatible (rot required if 
you have CP/M-85) Great development toot mnemonics used in 
debug conform as closely as possible to current CP/M DDT 
mnemonics, §35. 


10. B BIT CPU 8085. Same as CPU 8085/88, but 
without 8088, May be easily upgraded to 16 bit operation. 5235 
Unkit, $325 АЛ, $425 CSC. 

ii. INTERFACERS.  їпїейасег 1 includes two RS-232 
serial ports, with full handshaking and independently selectable 
Baud rates; $199 Unklt, 5249 A/T, $324 CSC. Interfacer 2 includes 
three full duplex parallel ports and спе serial port containing all the 
features of an Interfacer 1 serial port: $199 Unkit, 5249 A/T, 5324 
CSC. Interfacer 3-5 includes five [5-232 sera ports (2 
synchronous/asynchronous, 3 asynchronous} with full handshaking, 
software programmable Baud rates, and many ether convenience 
features; $599 A/T, $699 CSC. Inlerfacer 3-8 is similar to Interfacer 
35 and includes  elght full RS-232 serol ports 
synchronous /asynchronous, б asynchronous) $699 A/T, $849 CSC, 
12, ULTRA HIGH—SPEED MOTHERBOARDS. With 
al adge connectors, Faraday shielding, extensive bypassing, and 
soit active termination. 6 slots $140 A/T 5190 CSC: 12 slots 5175 
A/T 5240 CSC: 20 slots $265 A/T, 5340 CSC. 


13. DOCUMENTATION. User manuals are available 
for all products. interfacer 3, 510; Disk Controller, 525; System 
Support 1, $20; most others, $5. Also available: "CompuPro Product 
User Manuals; 1975- 1980". This 250 + page book includes data 
on all older Godbout/CompuPro products, as well as many newer 
products such аз the Spectrum Color Graphics board, Interfacers 
des 2, CPU 8085/88, motherboards, CPU Z, and more. §20 plus 
shipping. 

14. SUPERSIXTEEN SPECIAL PACKAGE. This 
specially-priced package Includes CPU 8085/88, Disk 1 DMA 
floppy disk controller, System Support 1, Interfacer 1, 128K of static 
RAM, CP/M 2.2, CP/M-86, four cables (three interfacer cables plus 
one disk cable), and complete documentation - all for $3,495 
(For CSC boards, add $600 to the package price) | you're 
ready for advanced computing, this is the package you've been 
looking for. 

Most CompuPro products are avallabte In Unkit ѓотт, Assembled/Tested, or 
qualified under the high-relkability Certified System Component (СЭС) program 
(200 hour bumn, more}, Note: Unkits are not Intended for novices as de- 
bugging may be required due ta problems such as IC Infont mortality. Factory 
service |5 available for Unkits at a fict service charge. 


How to Order, Coll 415-562-0638 for the name of the authorized CompuPro 
sales center necrest you, or for placing factory direct VISA® ‘Mastercard? 
orders, Prices shown do not Include tax shipping chorges or cdeoler 
instollation/support services П applicable). 


a EIC ia d ng ena hodamezt n! Hog СРУМ Ип пәдійегені інсінти of Digia Бен CAS 4 d ітесімтетіс ОЁ 


@®9®®®Ш= 


ELECTRONICS 
(415) 562-0636 
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Software Review 


Whatever its merits or demerits, 
BASIC is the Janguage most used by 
microcomputer programmers. Micro- 
softs excellent implementation of 
BASIC is one of the reasons the 
TRS-80 Model I is the most popular 
microcomputer today. Most of us 
note the absence of some particular 
feature (I would like to have matrix 
functions), but everyone's needs are 
different. I was, therefore, skeptical 
about the usefulness of an enhance- 
ment package for TRS-80 BASIC. 

I am no longer a skeptic. ENHBAS 
(pronounced en-base), written Бу 
Philip А Oliver and sold by the Corn- 
soft Group, provides useful new func- 
tions, statements, and commands, 
and greatly improves the operating 
environment by providing keyboard, 
video, and audio enhancements. This 
software is designed for the TRS-80: 
it is not rewarmed and reworked 
from some other system. And 
ENHBAS makes programming much 
more enjoyable. In terms of packag- 
ing, documentation, ease of use, lack 
of bugs, and overall quality of design, 
ENHBAS is the best software package 
I have seen for the TRS-80, and that 
includes Microsoft's BASIC compiler, 
NEWDOS/80, УТО5, and Scripsit. 
With the release of this product, a 
smal] company and a single author 
have entered the big league in quality 
software, 

ENHBAS resides in about 4K 
bytes of RAM. It provides new key- 
board, printer, and video drivers 
and a variety of new commands, 
statements, and functions. The 
drivers give a user-definable cursor, 
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ENHBAS 


Mahlon G Kelly 
268 Turkey Ridge Rd 
Charlottesville VA 22901 


clicks when keys are pressed, true 
control characters, distinctive tones 
for error and break, single-key entry 
for such things as PRINT and INPUT, 
a lowercase driver, and a variety of 
other features. The printer driver 
even senses whether or not a printer is 
on line, waits six seconds for the 
printer to be turned on, and if it isn’t, 
gives an error message and returns 
without “hanging” the system. If a 
BASIC program is NEWed or even if 
the system is booted, simply typing 
RENEW after bringing BASIC back 
up will usually restore the program. 
That means no more program loss 
after accidental reboots. The new 
statements are described below in 
detail, and they include new graphics, 
branching, screen control, sorting, 
printer formatting, and more. 

Two smaller versions, ENHSORT 
апа ENHGRAPH, are also available 
at $24.95 each, They support 
ENHBAS sorting routines and 
graphics routines, respectively. Pro- 


At a Glance 


Name 
ENHBAS 


Type 
Enhanced operating environment and 
BASIC language 


Manufacturer 

The Cornsoft Group 
6008 N Keystone Ave 
Indianapolis IN 46220 
(317) 257-3227 


Price 
$59.95 (Model І or Ш), $99.95 (Model II) 


grams written for these versions are 
upward compatible with ENHBAS. 

ENHBAS is available for Models I, 
П, and III. The Model III package is 
nearly identical to that for the Model 
I, and there are disk and tape versions 
for both. The tape version provides 
all of the functions of disk BASIC ex- 
cept file manipulation functions and 
multiple USR routines. There are also 
many additional enhancements for 
the Model II, but since I used the disk- 
based Model I system, I'll only men- 
tion a few of those features. 


Initialization and Loading 

The disk version of ENHBAS 
comes on a special disk that is copy- 
protected and has its own tiny operat- 
ing system. You put the disk in drive 
O and boot the system. After a 
prompt, you place a TRSDOS or 
NEWDOS 2.1 disk in the drive, and a 
32 K or 48 K version of ENHBAS/ 
CMD is dumped to that system disk. 


Format 
Tape, 5- or B-inch disk depending on 
computer 


Computer 
TRS-80 Model 1 (tape or disk), Model П, 
or Model III 


Documentation 
Three-ring binder with 55 pages of text 


Audience 
Any TRS-80 user 


TURN ON YOUR COMPUTER 


WITH A @ MEMORY 


WE’LL MAKE YOUR LSI, MOTOROLA AND MULTIBUS 
SYSTEMS WORK LIKE THEY NEVER WORKED BEFORE. 


64KB LSI 11/2, 
LSI 11/239 
SINGLE DUAL 
WIDTH BOARD 


e Addressable as a contiguous 
block in 4K word increments 
through 4 Mega Bytes. 


ә On-board parity generator 
checker. 


е Power requirements are +5V 
10A, +12V 300mA, +12VB 
300mA. 


SINGLE QTY. PRICE: 
32K x 18 $575. 


64KB EXORCISER I, Il, and Rockwell System 65 
Single Board Memory. 


e Addressable as a contiguous block in 4K word increments with respect to 


МХА or VUA. 
e Parity checker on board. 


Functions with on-board hidden refresh up to 1.5 meghz clock rates. 
Functions with cycle stealing refresh at 
SINGLE QTY. PRICE: 


2 тпеаһ2 clock rates, 
64K x 9 $575. 


512KB SINGLE BOARD MULTIBUS® MEMORY 


First to Offer 512KB on One Board 
Pin-to-pin MULTIBUS compatibility for both 8-bit and 16-bit 


systems. 


On-board parity with selectable interrupt on parity ERROR. 


Addressable as a contiguous block in 16K word increments up to 16 


Меда Bytes. 


SINGLE QTY. PRICE: 
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128K х9 $795. 512К x9 $1,995. 


256KB LSI 11/239 
SINGLE DUAL 
WIDTH BOARD 


First 256KB Memory on 
a Single Dual Board. 


e Addressable as a contiguous 
block in 4K word increments 
through 4 Mega Bytes. 


e On-board parity generator 
checker. 


e Power requirements are *5V 
1.2A. 


е Battery back-up mode. 


SINGLE QTY. PRICE: 
128K x 18 $1,795. 
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DON’T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 


Multibus із a trademark ol the intel Corp. 
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Chrislin Industries, Inc. 


31352 Via Colinas е Westlake Village, СА 91362 e Pia: 991-2254 
TWX 910-494-1253 (CHRISLIN WKVG) 


LSI 11 is a trademark of Digitali Equipment Corp. 


EXORCcisar is а trademark of Motorola. 
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The initialization software auto- 
matically senses the size of the sys- 
tem. For use with NEWDOS/80, the 
program must be copied from the 
NEWDOS 2.1 or TRSDOS disk. The 
author has assured me that the soft- 
ware is compatible with all currently 
available operating systems that use 
the TRSDOS disk format. In all, the 
original initialization takes about 
three minutes, and the original disk is 
needed again only if the ENHBAS/ 
CMD program is somehow lost. 

Use of the new program is just as 


simple. Typing ENHBAS < ENTER 
loads and initializes the package, pro- 
tects a section of upper RAM (ran- 
dom-access read/write memory), and 
brings up BASIC. The memory size, 
file number, and program loading 
and running conventions are the 
same as before for the operating sys- 
tem being used, but they follow the 
ENHBAS command instead of 
BASIC. A return to command level 
leaves the new drivers intact. All the 
appropriate features are available in 
DOS (disk operating system) mode or 


Listing 1: A CHAIN file for use with NEWDOS/80 and the Percom Doubler to load 
and initialize ENHBAS. ADR disables and enables automatic recognition of double den- 
sity. The POKE at line 40 enables control-H to sound the bell; the POKE at line 50 
changes the cursor character. PAGE and CLM set page length and number of characters 
per line. Removal of ADR allows it to be used with NEWDOS/80 version 2.0. 


Jo OPEN" D", 1; “EWHEAS/ ICL" 


20 PRINT #1. "ADR OFF" 
ou PRIN #1, "ENHBAS" 
40 PRINT ІН " POKE 16409, 1" 


E PRINT 41, " FOKE 16419, 127" 
60 PRINT 41 ” РАОЕ=55" 

?0 PRINT #1, " CLM=132" 

во PRINT #1, 
әб PRINT #1, 
CLOSE 


"ADR ON” 


OPEN THE CHAIN FILE 
AUTG DENSITY RECOGNITION OFF 
INITLALIZE 
"ENABLE THE SELL 
‘CHANGE THE CURSOR 
PASE LENGTH 
COLUMN WIDTH 
" CMD"; CHRS134), "S"; CHRS$1 34) 


RETURN TO 005 


"AUTO DENSITY RECOGNITION QN 


during use of any /CMD program 
that doesn't have its own drivers 
(sadly, Scripsit does) The only 
incompatible programs Í have found 
are the DSET and DBLFMT com- 
mands in Software Etc's implementa- 
tion of double density for NEW- 
DOS/80, but these present trivial 
problems that are easily cir- 
cumvented. BASIC can be reentered 
just as before. 

Typing ENHBAS again will lock up 
the system, which was one of the few 
faults that I found; it would be nice to 
be able to disable ENHBAS without 
rebooting. Since you will almost 
always want ENHBAS in the system, 
it's most easily initialized by a 
CHAIN command if your operating 
system has such a feature. Listing 1 
shows a NEWDOS/80 double-den- 
sity chain file that does the initializa- 
tion and reenters DOS. А file for use 
with ComProc or other DOSes would 
be similar. The tape system is in- 
itialized by typing SYSTEM; typing 
ENHBAS after the prompt then loads 
and initializes the tape. 


ENHBAS 
The TRS-80™ Programmer's Language 


reviewed this month by Mahlon Kelly is available through the following dealers & distributors, 
wha carry the complete line of products from THE CORNSOFT GROUP. Specify Model 14111 
disk, Model ІЛІ cassette or Model Il disk. 


TM Tandy Conporation 


Apperat Inc. 
Denver, CO 


The Program Store 
Washington, D.C. 


Malibu Microcomputing 
Malibu, CA 


Micro Products 
Wilmington, DE 


THE CORNSOFT GROUP 
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6008 №. Keystone 


Мове! 1/1! 559.95 


Softside/T SE/Hardside 
Petersborough, NH 


Softsel 
Marins Del Ray, CA 


Pittsburgh Computer Store 
Pittsburgh, PA 


The Garne Preserve 
Indianapolis, IN 


Indpis. IN 46220 


Model ІІ 5989.95 


Level IV Products 
Livonia, MI 


Garcia & Assoc. 
Chicago, IL 


The Softwere Shack 
Belton, MO 


Lee Allen & Assoc. 
Indianapolis, IN 


[317] 257-3227 
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Double your 


disk storage capacity... 


simply by switching 


If you have an Apple, TRS-8O, Zenith, North Star or 
any other single-sided 54" disk drive, you can 
double disk capacity by simply switching to the 

Flip /Floppy disk from Omni. tt works just like your 
present disks, except you can flip if over and 
racord on the reverse side. So you can consolidate 
programs and files that used to require two disks. 
You can halve your disk requirements. And save 
money. 

Each disk comes with some impressive specifica- 
tions: Тһеуте certified error-free at more than twice 
the error-threshold of your system. Rated for more 
than 12 million passes without disk-related errors or 
significant wear. And precision fabricated with such 
standard features as reinforced hub rings. 


to Omni's new 


reversible disk. 


Call Omni toll-free today. Get premium disks. Twice 
the capacity. A full money-back guarantee. 
Unbeatable price. And if you order a ten pack now, 
a free $5.00 storage case as well. 


OMNI 


Omni Resources 
4 Oak Pond Avenue, Millbury, MA O1527 
(ВОО) 343-7620 In Mass. (617) 799-0197 
Dealer inquiries invited. 


Software Houses: We also offer duplicating and 
formatting services. 


921.0O-Five pack 


(Equivalent to 1O single-sided disks) 


94O OO-Ten pack 


(Equivalent to 2O single-sided disks) 


Free 


Protective plastic 
storage case with each 
10 pack ordered by 
12/25/81 


Order toll-free (8ОО) 343-7620. 
In Mass. (617) 799-O197. 


Circle 321 on inquiry card. 


Send the following Flip/Floppy disks. 
І understand they have a full 9О day money-back 
guarantee if I'm not completely satisfied. 
System & model # 
__ Five packs 9 52100 $ 


Ten packs @ МООС 
* includes plastic case 


Shipping and handling s 190 
5% sales tax (Mass, ony) § 1. 
Total S 

— — Check (to Omni Resources) | COD 

— — Master Card — Visa 

Cod # Бр 

Мате 

Address 


Те! 
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Listing 2: ENHBAS's sort functions іп action. The program in listing 2a, which pro- 
duces the output in listing 2b, displays four arrays five times each. First they appear un- 
sorted, then sorted according to the different keys and tags noted in the program's 


remarks. 


(2а) 

10 CLEAR 200° DEFINT А-7 

20 Cie 6.20), G$, 20), C420), 064(20) 
20 LPRINT "Atx", 
44. LFRiNT STRINGS :(95,"*"! 
зо FOR Ігі TO 5 
оо алем Sy 
70 NEXT I 


"Dix", “(Ұр *Dack>” 


PRINT HEADER: 


“SET UP ARRAYS AS RANDOM NUMBERS AND LETTERS 
BS( L=SCHRS( 709-ҚМП(5)). CCL SRME 9459) 


Dsi 7 )=CHRE(SO+RND! JO: 


au CSUE "РИТ" FRINT THE ORIGINÉL RANDOM ARRAYS 
әд SC LEAR CLEAR FOR THE SORT 
{60 LEY В” SORT ОМ [INTEGER ARRAY А. ASCENDING 
119 ATOUFPZz3 Е ONLY THE FIRST FIVE ELEMENT: 
120 SORT ~ DO THE SURT! 
130 CSUG "PANT" PRINT THE RESULTES 
142 SCLEAR CLEAR FOR THE NEXT SORT 
136 ATOPFaS FIRST FIVE ELEMENTS ONLY 
160 EY Е SOFT ОМ INTEGER ARRAY "C" 
170 TAG A FORCE THE ELEMENTS OF ARRAY "А" TO FOLLOW "£^ 
18б SORT DO THE SORT 
{on CSU "ЕНТ" * PRINT THE RESULTS 
гео SCLEAÀR SET UP FOR THE NEXT SORT 
219 АТОҒ-:5Э FIRST 5 ELEMENTS ONLY 
230 KEY C, ES - FRIORITY SORT ОМ Ge. NEXT ОМ ARRAY CX) 
235 TAD ALD FORCE ARRAYS а AND Пе TO FOLLOW C AND Ek 
240 SORT SORT THEM 
250 CSUB "PNT" FRINT THE SORT RESULTS 
260 SORT (1! DO А DESCENDING SORT 
270 CSUB “PAT” + PRINT THE RESULT 
280 ІРКІМТ CHR$1121) 
270 END 
S00 «МАМЕ "PNT"- PRINTING SUBROUTINE 
510 FOR I21 TJ 5 
5.20 ІРНІМТ Arti: BS Ls, Crl), 08071) 
S30 МЕХТ i 
5AC LFRINMT STRINGS (55, "4"! 
аг) RETURN 
(2b) 
ACK? Бах) СКЈ Daca? 
К ы ТТЫ 
577 
E J Ay Ы 
3 I 874 ч 
Fe ў 972 M 
429 “ 
ae POATA E A ENTE EE HE E PE EA 
{ Б 577 % 
1 J Aa R 
3 1 574 1 
ж р 972 : 
5 id 29 
а ы ллы, 
5 42% % 
4 5 277 Е 
i I oat 1 
3 К 274 i 
5 4 72 ы 
МІГІРГІТГІГІШІРГІГГІЛ РТ ТІ ЕТТІ E E t ae 
5 5 42“ 5 
1 1 547 1 
1 d 577 Е 
3 ч QT : 
& в74 
Л MERE DEVON M иы ланд 
3 E74 V 
5 | 372 ы 
1 d 577 ғ 
1 Ч ods t 
5 4 26 = 
NT 


The Operating Environment 

The first thing you notice after in- 
itialization is that the cursor is now a 
block (this can be changed to any 
character by a single POKE, which is 
handy for letting the cursor tell you 
where you are in a complex pro- 
gram). If an amplifier is connected to 
the tape output, pressing a key will 
produce a "click" (really a very short 
beep). This gives a professional feel to 
the keyboard and it's a nice feature 
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for those of us who are touch typists; 
it's something I have longed for in 
Scripsit. Pressing BREAK produces a 
different tone, and an error produces 
a two-tone signal. If PRINT 
CHRS$(8) (ASCII bell) is іп a pro- 
gram, Westminster chimes sound! 
The CLEAR key is redefined as a 
true control (sometimes abbreviated 
as ctrl) key. You clear the screen by 
using control-@. Most of the control 
characters do nothing in the normal 


TRS-80, but control-H produces a 
backspace, control-G sounds West- 
minster chimes, control-C is a break 
(with an echo of a down-arrow and C 
to the screen, which BREAK also 
does), control-A is a break without 
echo, control-I is a tab, and control-] 
is a linefeed with carriage return. 
Using the control key with numerals 1 
through 6 produces special characters 
if lowercase is installed, control-dash 
gives an underline, and control- 
arrows puts arrows on the screen. 

Four one-letter direct commands 
are available (similar to NEWDOS). 
E, R, L, and D produce EDIT, RUN, 
LIST, and DELETE, respectively. 
Similarly, single-key abbreviations 
are available for 35 different BASIC 
commands, statements, and functions 
by simultaneously pressing the shift 
key, the clear key, and the abbrevia- 
tion key. Shift-clear and А produces 
AUTO, shift-clear and P produces 
PRINT, shift-clear and N produces 
NEXT, shift-clear and D produces 
DIM, and so on. I find this of little 
value except with the most commonly 
used words; otherwise it's quicker to 
type the word than to look it up, even 
if the keys are labeled. But some peo- 
ple may find more of these single-key 
abbreviations useful. 

Another nice feature is formatting 
of program listings. The printer 
driver indents text by six spaces as 
shown in listing 2; this makes listings 
easier to read, and the feature works 
for video output as well. I've already 
mentioned the user-definable cursor 
and the ability to sense whether or 
not the printer is available. These en- 
hancements of the operating environ- 
ment seem to me practically worth 
the cost of the entire package. But 
they are only a minor part of 
ENHBAS. The main features are the 
enhancements to the BASIC language 
itself. 


Language Enhancements 
Programming enhancements can be 
divided into commands, statements, 
and functions. In all, 33 have been 
added to the language (as compared 
to about B5 originally available in the 
Microsoft Level II BASIC and about 
40 added by TRSDOS), although sev- 


High resolution, dot "О.Т." cover reduces noise 
addressable graphics with to an office comfort level. 
vertical resolution of 72 dots This is an optional feature 
рег inch and up to 82 dots to our standard sound dead- 
per ch horizontal ening case. 

resolution. 


4K standard buffer permits 
the 88G to print while 
receiving data. The optional 
2K buffer allows a 1920 
character dump to the 
printer freeing the CRT. 


Single sheet feeder is very 
пме to use. The only 
wont load feeder available 
en the market today.’ 


The Features Leacer 


Integrated Paper Handling System Letter Quality Capability 

Dual tractor/friction feed allows use of pin feed, Тһе 886 provides a selectable 11 x 7 serif style 
roll or single sheet paper. dot matrix for correspondence printing. 
Versatile Interface Cost Effective 

Data input from most computers can be sup- The 886 has more features than any other 
ported by the 886. RS232C serial and Cen- impact printer in its price class. First compare 


tronics* type parallel is standard. Options can the quality of the 88C, then compare the price 
be added for current loop, IEEE 488 and high —the 88G wins! Single unit price is less than 
speed serial inputs. $800. 


Ampi 


California VITEK (714) 744-8305 Computer Potentials (206) 453-9777 Colorado PLS Associates 1303! 773-12 18 по! CW Electronic Enterprises 
(512) 298-4830 Massachusetts Butler (617) 965-1080 Minnesota Bohlig & Associates (612) 922-7011 New Jersey Hansen & Hughes (201) 652- 
7055 Oregon Microware (503) 620-8150 Washington Microware 1206) 451-8586 Pennsylvania QED Electronics (215) 674-9600 Utah PLS Asso- 
ciates 1801) 466-8729 International Europe, Russet Instruments, Ltd. (0734) 868147 Telex: 849721 international, Sintel, (602) 994-3435 
Telex: 165-745 Canada Norango (416) 449-2761 Texas Thorson Distributors (214) 233-5744 


“Optional 


Micro Peripherals, inc. 4426 South Century Drive Salt Lake City, Utan 84107 (801) 265-3081 
The Printer People 
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eral are interrelated. We'll look at the 
added commands and functions one 
by one. Most of the statements can be 
divided among those that control 
sorting, branching, graphics, screen 
displays, and printer formatting. 
There are two new commands: 
RENEW and FIND. RENEW, which 
has already been described, is one of 
the most useful of ENHBAS's 
features, since it almost always 
allows recovery of a BASIC program 
unless there has been an attempt to 
overlay the BASIC memory area or a 
loss of power. It’s even possible to 
leave BASIC, execute DOS com- 
mands, then reenter BASIC and bring 
the old program back. FIND locates a 
part of a program that has been 
labeled using the JNAME statement 
(described with the new branching 
statements below). FIND makes it 
possible to label a line with a name 
and then branch to the name rather 
than the line number. Since FIND 
locates the branching label, subrou- 
tines and branching points may each 
be named and easily located, All who 


Computer 
Buyer’s 
Guilde 


Yes! Send me the 


I've enclosed $2.95 
Charge (о my credit card 
Card No. 
Interbank No. 
Signature 


Name 
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THE TSE-HARDSIDE 1982 MICRO-COMPUTER BUYER'S GUIDE 
15 now available! We've included such 
valuable information as print samples 
(rom each of the printers we carry, 
feature-by-feature comparisons of Micro- 
Computer systems in an easy-to-read 
table format, an Informative article on 
| Micros, and pages and pages of complete 
product descriptions. 

We're making this valuable reference 
available for only $2.95 {refundable on 
your next purchase from TSE-HARDSIDE.) 
Charge customers are welcome to call our 
toll-free number: 1-800-258-1790 (in NH call 
673-5144) THE TSE-HARDSIDE 1982 
| MICRO-COMPUTER BUYER'S GUIDE will 
Бл arrive at your address via first class 
mail 


| Send to: 


TSE-HARDSIDE 1982 Micro-Computer Buyer's Guide. 


Please send only your FREE Price List 
MasterCard 


Slate = _ ір Собе 


have suffered with improperly com- 
mented subroutines will appreciate 
this feature. 


Sorting 

The sorting routines are based on a 
modified Shell-Metzner technique 
and handle ascending and descending 
numeric and string sorts. These sort- 
ing routines were the inspiration for 
ENHBAS, since the whole thing grew 
out of the development of a machine- 
language sorting project. The sort 
routines are easy to set up (at least if 
you're used to machine-language 
sorts such as Racet's GSF). Only five 
statements are required (SCLEAR, 
KEY, TAG, SORT, and АТОР). It is 
possible to key and tag several 
arrays. А sort should usually be pre- 
ceded by the statement SCLEAR 
(really a function), and then the vari- 
ables to be sorted are set up using 
KEY (the variables may be alphabetic 
or numeric and are stored in an 
array). Thus: 


120 KEY AGE, NAMES 


һа)” 
TSE: HARDSIDE 


Dept. C, 14 South Street 
Milford. NH 03055 


Visa 


Жан ae nee, ee ee I, 


Exp. Date 
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would set up a sort in line 120 so that 
a string array NAMES(x) would be 
sorted with top priority, and if there 
were duplicate entries they would be 
sorted by order using the numeric 
array AGE(x). Using KEY, you can 
set sorting priorities for up to four- 
teen different arrays. You usually 
want a sort to carry along another 
variable with the sorted elements, 
and TAG allows that. Thus a sort by 
names could carry addresses along 
with the names. For example: 


130 ТАС ADDRS, ZIP 


following line 120 would force the 
addresses in array ADDR(x) and the 
zip codes in array ZIP{x) to tag 
along after the names and ages as 
they were sorted by the KEY specifi- 
cation in line 120. Up to fourteen 
arrays can tag along in the sort. The 
statement SORT (f) actually forces 
the sort. The "f" is a flag that specifies 
if the sort should arrange the elements 
from small to large or large to small, 
SORT (0) (or simply SORT) produces 
a sort in ascending order, from small- 
est to largest. SORT (1) does a des- 
cending sort, with the largest ele- 
ments coming first. A sort will ac- 
tually process all the elements dimen- 
sioned in an array, whether they have 
been assigned values or not (the ar- 
rays must be of equal length). When 
you don't need all the elements in an 


array, you can specify the upper 
limit, If we added 


140 АТОР = (12) 


to the previous statements, this state- 
ment would limit the sort to the first 
twelve array elements. The short pro- 
gram in listing 2 illustrates the sort 
procedure and its output. The sorts 
are very fast: 500 integers can be 
sorted in less than four seconds. 


Branching 

ENHBAS provides three new types 
of branching options. These are 
branching to labels and variables, 
selective restoring of DATA state- 
ments (that is, the data pointer can 
be restored to something other than 
the initial data element), and condi- 
tional looping using the WHILE/ 


Your prayers 


nave been 
answered. 


If you own or use a micro-computer, then chances are that 
from time to time, you've wished that someone could simplify 
programming. 

Because as useful as micro-computers are, they can only ever 
be as good as the programs they run. 

Well then, how does this sound? 

No more program-coding. No more debugging. Апа no more 
time wasting. 

Arguably more comprehensive and advanced than anything else 
of its kind, The Last One is a computer program that writes computer 
programs. Programs that work first time, every time. 

By asking you questions in plain English about what you want 
your program to do, The Last One uses your answers to generate a 
ready-to-use program in BASIC. 

What's more, with The Last One, you can change or modify 
your program as often as you wish. Without effort, fuss or any 
additional cost. So as your requirements change, your programs 
cantoo. 

And if, because of the difficulties and costs of buying, writing 
and customising software, you've put off purchasing a computer 
system up to now, you need delay no longer. 

Available now. 

The Last One costs $600 plus local taxes where applicable and is 
now available from better computer stores. 

For further information, write to DJ. ‘AT Systems Ltd., 

Two Century Plaza, Suite 480, 


2049 Century Park East, | & 
agence ——— THEIASTONE 
Tel: (213) 203 0851. | 
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WEND construct. Тһе labeled 
branching enhancement uses the 
statements JNAME, СТО, and 
CSUB. JNAME places a label in a 
line. In listing 2, for example, the 
JNAME "pnt" labels the subroutine 
"pnt". МАМЕ must be the first state- 
ment in a line, and it cannot be 
followed by REM without a colon 
first; an apostrophe ( ' ) may be 
used, but there must never be a space 
after the label (despite an example to 
the contrary in the documentation). 
Labeled subroutines make programs 
much more readable and, of course, 
avoid the possibility of incorrect 


A CP/M Genealogy Program 
For Your WHOLE Family 
Store, retrieve and display thou- 
sands of facts about your relatives 


and ancestors. 
Print pedigree charts and family 


group sheets, calculate relation- 
ships andrecall anniversaries using 
standard genealogical conventions. 


SHAKE THE DIRT OFF YOUR ROOTS 
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branching caused by changing the 
number of a subroutine's first line. 
Branching to labels also enables you 
to move subroutines around without 
worrying about losing track of them 
in the calling statements. 

The use of labeled subroutines re- 
quires two new calling statements. 
GTO and CSUB (for call subroutine) 
are used exactly like GOTO and 
GOSUB except that they call a rou- 
tine labeled in a JNAME statement. 
GTO and CSUB can also call a line 
number defined by variable. For ex- 
ample, GTO X*100 with a value for X 
of 5 would force a branch to line 500. 


124" 
COMMEISOFT 
(415) 493-2184 


565 Maybell Avenue е Palo Alto, СА 94306 


provided in the 100-page illustrated 


the extensive course in genealogy 
user's manual. 


Learn how to trace your roots with 


single den- 


,5'A" Heath/Zenith SD. Master Card 


and VISA accepted. Write or call for a free catalog of COMMSOFT products. 


ROOTS889 is available for Heath/Zenith HDOS. 


ROOTS/M requires atleast 32K RAM, a24 x 80addressablecursorterminal 
CP/M is a registered trademark ol Digital Research Corp 


and CP/M. Most popular terminals are supported. Disk formats: 8” 


sity ІВМ soft sectored, 574“ NorthStar DD 
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This allows conditional branching ac- 
cording to whether a condition is 
"true" or "false." The FIND com- 
mand, mentioned above, lets you 
locate a line previously labeled using 
JNAME by simply typing FIND 
(name); FIND "PNT" would locate 
that subroutine in listing 2, although 
FIND would normally be used with 
much more complex programs. 

The WHILE and WEND statements 
go a long way toward making BASIC 
a structured language. They are used 
in the same way WHILE and WEND 
are used in more extended Microsoft 
BASICs, such as the BASIC compiler 
for the TRS-80. WHILE a condition is 
"true," WEND placed at the end of a 
loop will send execution back to the 
WHILE statement. Thus the short 
program: 


10 X=0 

20 WHILE X< —8; 
30 PRINT X 

40 Х=Х+1 

50 WEND 


will have the same effect as: 


10 FOR X=1 TO 8 
20 PRINT X 
30 NEXT X 


Although the former program is 
longer, in a less trivial example it 
forces much better programming 
practice and a more logical program 
flow. Conditional loops of this sort 
are one of the reasons many consider 
Pascal a superior programming lan- 
guage. Note that a semicolon is 
needed at the end of the WHILE state- 
ment; this contrasts with the WHILE 
construct used by Microsoft. 
RDGOTO and RDGTO both do 
the same thing, except that the latter 
statement uses the label and variable 
conventions of CSUB and GTO. In 
"normal" BASIC, the command RE- 
STORE after reading from DATA 
statements sends the read pointer 
back to the first data element. 
RDGOTO sends it back to a par- 
ticular line number, so that material 
may be read from the middle of a 
data list. RDGTO lets the line be 
specified by a variable (see the exam- 
ple for СТО given above). 1 доп? 


Cromemco 
introduces 
System One. 


Сігсів 21 оп inquiry card, 


urvival of the fittest. 


іп the highly competitive marketplace of micro- 

computers for business, American Computers 

& Engineers holds the distinction of being 
Cromemco’s largest dealership network. This priv- 
ilege affords us greater discounts than anyone else. 


Dealers: 


We are pleased to be able to pass these savings on 
to you. Our discounts to OEM's cannot be matched 
anywhere. Immediate shipment is available on all 
Cromemco computer systems, peripherals, cards, 
and software. 
Cromemco, in its long-standing tradition of leader- 
ship in innovation, has now brought the state of the 
art in microcomputer technology to its next triumph. 
System One is the ultimate in compact, general 
application micros: 

* Dual 514" diskettes • 5 megabyte 

* S-100 bus hard-disk option 

* 8-slot card cage All-metal construction 

*Single/multi user * Lightweight & portable 
For more information on Cromemco microcomputer 
systems, contact American Computers & Engineers. 
Los Angeles: Headquarters * 2001 So. Barrington Ave., 
Los Angeles, CA 90025 * (213) 477-6751 * Berkeley: 
2855 Telegraph Ave., Berkeley, CA 94705 • (415) 849-0177 
Newport Beach: 4141 MacArthur Blvd., Newport Beach, 
СА 92660 • (714) 851-8700 » Canada: 6715 Eighth St., 
North East Calgary, Alberta, T2E7H7 * (403) 275-5871 
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AMERICAN 
COMPUTERS 
& ENGINEERS 


Maxi-performance 
on minis and micros. 


often use DATA statements, so Í can't 
get excited about this, but I can see 
that it would be useful in some ap- 
plications. 


Graphics 

The new graphics statements are 
both fun and useful. Although there 
are only three, PLOT, DRAW, and 
INVERT, they do a lot. The simplest, 


Listing 3: A vector-graphics program using ENHBAS's DRAW and PLOT statements. 
The additional ENHBAS command INVERT is used to achieve a black-on-white effect. 


INVERT, is really a command. It 
simply changes each graphics point 
from on to off, producing a black-on- 
white effect. Graphics blocks oc- 
cupied by characters are unaffected. 
PLOT is useful for data output. Re- 
call that any graphics point on the 
screen can be referenced by x and y 
coordinates. For example, SET (22,33) 
turns on a point at the x coordinate 22 


(The output of this program is shown in photo 1.) 


19 DEFINT A-Z 
20 DIM А(25) 

3 POKE 16426, 1 
ШЕ, РОКЕ 16427,2 
209 FOR J=t TD 3 


S0 FOR IsO TO 7 

70 Az2565*)-141 

So IF 1=7 THEN A-25-255 
90 AC id=] g+ l) А 

100 МЕХТ І 

140 NEXT J 

120 | A¢2ZI=0 

130 CLS 

146 FOR 2x1 TO 8 

150 FOR Y«O TO 2 

160 POKE 14424, X 

179 

1&0 NEXT Y 

19" NEXT Х 

ft PLOT SB, 3.2 TO 124, 45 
210 INVERT 


PRINT CHR$t7)! 
230 GOTO 230 


products represented. 


ATTENTION GOVERNMENT D P 
USERS AND PURCHASERS 


We represent many fine micro products and manufacturers 
on the U.S. Government's GSA Schedule, including 


Apple, Cromemco, Micropolis, NorthStar, 


Osborne and Seequa Computers 


Purchasing from the Schedule will save you the time 
consumed by the bid process. Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 


-SET THE FLOT SCALE 
"SET THE FLOT ROTATION 
“РИА AN INDEX ARRAY 
TO SPECIFY THE PLOT 

ta 


н 
u 
n 
” 


н 


‘ROTATE THRU & TURNS 

"AND DO 3 DIFFERENT PLOTS 
THIS DOES THE ROTATE 
DRAW SET 8 23-40чҮ, 23 USING A “THIS DRAWS THE FIG. 


THIS DRAWS а EOX AROUND THE FIG 
“AND THIS MARES IT BLACK ON WHITE 
THIS FLAYS A WESTMINSTER CHIMES 


and the y coordinate 33. PLOT has 
the construct: 


PLOT (flag),x1,y1 ТО х2,у2 
Thus, 


PLOT 5,22,33 to 55,44 


(which uses the S flag to set points to 
white) would draw a line between 
points 22,33 and 55,44. Using the flag 
R resets the points to black (ie: it 
“turns off the lights” along a line). 
PLOT can also be used to draw a rec- 
tangle on the screen if the flag is set as 
SB (set box). Thus, 


PLOT SB, 10,10 TO 30,30 


would draw a box with its upper left 
corner at 10,10 and its lower right 
corner at 30,30. The flag RB is 
similar, except it turns off the 
graphics points. Here's a simple exer- 
cise. Can you figure out what 


CLS: INVERT:PLOT RB,10,10 
TO 30,30 


would do? (Hint: It would produce а 
“black on white” figure.) 


CLS: PLOT 5В,10,10 ТО 30,30: 
INVERT 


would do the same thing. 

DRAW is more complex, but basi- 
cally it allows vector graphics on the 
TRS-80 screen. Vector graphics can 
be likened to drawing a line with a 
pencil that moves in short incre- 
ments. A previously filled array spe- 
cifies the direction and the number of 
increments the pencil should move 
each time it moves. [This is similar to 


shape tables used to draw graphic 
shapes on the Apple Il....GW] The 


structure of the statement is: 
еееееееееее 


the dependable store 


257 West Street, Annapolis, MD 21401 — (301) 268-6505 
13A Allegheny Avenue, Towson, MD 21204 — (301) 296-0520 
9330 Georgia Avenue, Silver Spring, MD 20910 — (301) 588-3748 
6671 Backlick Road, Springfield, VA 22150 — (703) 644-5500 
Plaza 38, 2442 Route 38, Cherry Hill, NJ 08002 — (609) 779-0023 
Callers outside metropolitan areas served by our stores 
Please call (301) 268-5801 
Career Opportunities Available * An Equal Opportunity Employer 


DRAW (flag), @ x,y USING 
(vector array) 


The flags are S or R, with the same 
meaning as for PLOT, and x and y 
are the starting point of the line to be 
drawn. Thus, 


DRAW 5, @ 30,30 USING A 
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would produce а complicated line 
starting at the point 30,30 and using 
the directions and lengths specified in 
the array “A”. The complications oc- 
cur in setting up the array. Listing 3 15 
a short vector-graphics program; 
photo 1 shows its results. The length 
of the increments (which specifies the 


scale of the drawing) and the rotation 
of the drawing can also be controlled 
by poking values into two locations 
in memory (see listing 3). One limita- 
tion of the vector graphics used here 
is that the direction of movement of 
the “pencil” can be specified only in 
45-degree increments. 


Photo 1: The output from the simple vector-graphics program given in listing 3. 
ENHBAS's DRAW, PLOT, and INVERT statements make it easy to program these 


graphics, 
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Screen Control 

The first of the screen-control state- 
ments, LEFT, is really a command 
and is most useful in graphics. Its ac- 
tion is simple: it moves everything on 
the screen one character to the left. 
This is useful for moving graphs. For 
example, a sine wave might be drawn 
onto the screen using SET, and if 
LEFT were used each time a SET was 
done the sine wave would travel 
across the screen. Moving bar graphs 
and fancy moving graphics are also 
possible, especially if you combine 
LEFT with DRAW. 

SCROLL produces professional- 
looking output: it splits the screen 
into two sections, protecting the up- 
per section from scrolling while 
allowing the lower to scroll in the 
usual way. SCROLL is enabled by the 
statement SCROLL —SET, which also 
clears the screen. SCROLL —4, for ex- 
ample, then prevents the upper four 
lines from scrolling; they will stay in 
place during a listing or output from a 
program. SCROLL — RESET disables 
the scroll-protect feature. I like to use 
this feature when modifying pro- 
grams by using it in the command 
mode. І can "lock" a few program 
lines on the upper screen and use the 
lower for modifications and listings. 
Simply typing SCROLL=RESET 
then brings me back to the normal 
mode. The screen-clearing feature can 
be annoying; I would prefer to be 
able to control clearing separately by 
using CLS. 


Printer Formatting 

The two printer-formatting state- 
ments are simple but valuable. CLM 
(integer) sets the maximum column 
width (in characters) before a wrap- 
around, This is necessary on printers 
that truncate the end of a line, and 
useful on others. I use а 141%2-inch- 
wide printer format, and CLM lets me 
specify that the output would be nar- 
rower, thus allowing narrower paper 
for some applications. The default 
column width is 80 characters, which 
surprised me when I first listed a pro- 
gram with long lines. 

The command PAGE (number) 
specifies the number of lines that will 
be printed on each page. When the 
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lines have been printed, the TRS-80 
sends blank lines until the top of the 
next page is reached, Each page is as- 
sumed to have a total of 66 línes, 
printed and blank; if your printer has 
a different page length, you can 
change the default by POKEing the 
correct number in location 16424. Im- 
mediately after turning on the com- 
puter, I normally set PAGE (at 55) 
and CLM (at 132) by using a CHAIN 
file in NEWDOS/80 (see listing 1). 


Other Features 

ENHBAS has many other useful 
statements and related functions. By 
far the most powerful of these is 
EXEC (string), which executes a string 
as a program statement. For example: 


A$ "Y =X+2*SIN(X)":EXEC A$ 


executes the statement Ү=Х+ 
2*SIN(X). Using EXEC, you сап 
define statements as strings and re- 
peatedly execute the statements in the 
program. This can eliminate a lot of 
GOSUB s to short subroutines. You 
can also construct statements using 
string manipulation and then execute 
them. In theory it is even possible to 
write a BASIC program that will 
write another program. 

A similar routine is EVAL, al- 
though it is really a function rather 
than a statement. The statement 


EVAL (string) 


evaluates a string as if it is an 
algebraic expression. Thus: 


А$ = "X--2*SIN(OQ": Y -EVAL(AS) 


does the same thing as the example in 
the previous paragraph. Ав with 
EXEC, you can have the program 
manipulate the strings. As an exam- 
ple of an application for teaching pro- 
grams, a student can enter a function 
as a string, and that function could 
then be evaluated, plotted, etc. I have 
by no means explored al] of the uses 
of EVAL and EXEC, but they seem to 
offer a host of possibilities in instruc- 
tional programs and even a variety of 
artificial intelligence. 

Another miscellaneous statement is 
POP. POP allows a graceful exit from 


a subroutine before its end is reached, 
Suppose a subroutine at line 200 calls 
another at line 400. А normal branch 
out of the second subroutine would 
mean that the next RETURN would 
bring the program to the point where 
the second was called in the first sub- 
routine. If POP has been executed, 
however, the "return to 200" would 
be eliminated and execution would be 
returned to the main program. This is 
similar to the EXIT command in some 
other BASICs. Usually POP is used 
with some kind of IF statement or 
other conditional branch. 

WPOKE and WPEEK place and 
retrieve 16-bit integer values to and 
from memory. For example, WPOKE 
(28560), 2992 pokes the integer value 
2992 into location 28560 and 28561 (2 
bytes are needed to store an integer). 
WPEEK (28560) then retrieves the 
number, PRINT WPEEK (16561) 
returns the memory size that had 
been set on entering BASIC, for ex- 
ample. WPEEK can be particularly 
useful in conjunction with VARPTR, 

The simplest of the new functions 
(including WPEEK and EVAL, which 
have already been described) are PI 
and EN. PI simply returns the value 
of т, and EN the value of the ex- 
ponential constant e (the base of 
natural or Napierian logarithms). 
Either single or double precision is 
returned, depending on the precision 
of the assignment variable. А!=РЇ 
would set A[ to 3.14159, while 
A#=PI would give Аў the value of 
3.141592653589793. 

BINS and HEX$ return a string that 
expresses the binary or hexadecimal 
value of an integer. Аб-- BINS$(10432) 
assigns “0010100011000000” to A$; 
А$= НЕХ%(10432) assigns “28CO". I 
wondered why such functions weren't 
included in disk BASIC. Now 1 
wonder why a function ОСТ wasn't 
included in ENHBAS. 

SIZE is the simplest function or 
statement in this whole package. It re- 
turns the length (in bytes) of the resi- 
dent program, in the same way that 
MEM returns the remaining memory: 
three years ago I thought a similar 
function should have been a part of 
Level I BASIC. 

WINKEYS is another function that 
should have been a part of an earlier 
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version of the TRS-80 BASICs. Al- 
though similar to INKEY$ in that it 
takes a value from the keyboard 
without waiting for ENTER % be 
pressed, WINKEY$ waits until there 
is an input. While INKEY$ must be 
put into a sometimes complex loop 
structure, WINKEY$ can stand alone. 
This results in code that is shorter and 
easier to read and allows some input 
structures that were, previously, 
nearly impossible. BASIC is probably 
the consumate interactive language, 
and WINKEY$ is a function that 
makes interaction even easier, 

PLAY (string) sends a sequence of 
tones to the cassette port, The first 
byte of the string specifies the tone 
and the second and third the dura- 
tion; this sequence is repeated, 3 
bytes at a time, to specify a tune. 
While it is possible to write simple 
melodies this way, it isn't easy. The 
tones are not linear functions of the 
byte values, and the actual duration 
depends not only on the two duration 
bytes but also on the tone value. 
Thus, writing a tune ís a trial-and- 
error procedure. The command is 
useful for producing audible prompts 
in a program, and by using short 
durations and variable tone values, 
you can achieve such noise effects as 
"raspberries," ricochets, and rocket 
blasts. 

CALL should also have been a part 
of Level II or of disk BASIC, CALL 
does the same thing as a USR function 
but in a different way. USR(x) calls a 
machine-language routine whose en- 
try location has been specified in a 
DEFUSR statement: CALL does this, 
but directly. CALL 22856, 56 puts the 
value 56 into the HL register pair and 
begins executing a machine-language 
routine at location 22856. Although 
this function is simple to use, it must 
have been difficult to incorporate into 
ENHBAS. 


ENHBAS on Other Systems 

| have used only the Model I disk 
and tape versions of ENHBAS. The 
tape version provides all of the en- 
hancements mentioned above plus 
the disk-BASIC enhancements (ex- 
cept those used for disk control and 
the multiple USR calls, and CALL 
eliminates the need for the latter). 
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The tape version is entered by using 
the SYSTEM command. Cornsoft has 
assured me that the only difference in 
the Model ПІ version is that it did not 
at first support the printer-formatting 
options, By the time you read this, 
that problem should be corrected, 
The Model II version of ENHBAS 
is superior to the Model 1 or III, 
largely because of the way the Model 
II handles interpreted BASIC. The 
Model II version includes some func- 
tions (like POKE and PEEK) that 
should have been included with the 
origina] system, as well as all the 
enhancements that are available for 
the Model I and III and a variety of 


others. The complete command set 
for the Model II version of ENHBAS 
is summarized in table 1 (taken тот 
Cornsoft's advertising literature). 


Ап Overview of ENHBAS 

ENHBAS is outstanding software. 
Good software without support, 
however, isn't worth much, Support 
includes documentation, advice from 
the vendor, updates and modifica- 
tions, and simple things like delivery 
and packaging. With ENHBAS, these 
are as outstanding as the software 
itself. For $5, and the return of your 
original ЕМНВА5 disk, Cornsoft will 
provide updates. 


Command Meaning 
DIR Display disk directory 
FIND List line with specified label 
TAG Mark array to tag along at sort time 
SCLEAR initialize SORT command 
ATOP Set top limit for SORT 
JNAME Identifies a label for use by GTO and CSUB 
GTO special GOTO, allows labeled and calculated GOTOs 
CSUB Similar to GTO except accomplishes a GOSUB 
RDGOTO RESTOREs at spacified line number 
RDGTO RESTORES at specilied label 
WHILE/WEND Structured loop construct (WHILE сопа); code: МЕМО) 
INSERT Moves entire file up by n records at specified point 
OVERWRITE Deletes n records in fila starting at specifled point 
TSET With INDEX FILE, specifies master file record as USED 
TRESET With INDEX FILE, specifies master file record as FREE 
CURSOR Allows changing of system cursor 
EXEC Executes a string expression as a program staternent 
ON BREAK 
GOTO Branch to line number when the BREAK key is hit 
BRL Line at which BREAK was hil when branched to ON BREAK ... 
OUTPUT Acts as PRINT when exp = 0, LPRINT when exp = 1, can also 
send data to the RS232 ports 
РОР Removes last GOSUB 
PUSH PUSHes a line or label address on the GOSUB staok 
SCROLL Sets number of lines to scroll-protect on the screen 
TITLE Automatically prints Information at specified printer line 
WPOKE POKEs a 16-bit number at specified address 
Р! Function, returns the value of pi 
ЕМУ Function, returns the value of "е" (base of natural log) 
BINS Function, returns 16-digit binary string of expression 
LOWERS Function, converts string to all lowercase 
UPPERS Function, converts string to all uppercase 
SCREENS Reads a byte from the screen 
DISKIDS$ Reads disk id from any disk drive 
WINKEYS$ Lika INKEYS except automatically loops until key hit 
ALLOC Function, returns number of files allocated 
FREE Finds first free entry in Index File (see TSET/TRESET) 
CALL Function, CALLs machine-language subroutine 
EVAL Evaluates a string expression as an algebraic expression 
RS232 Function, reads a byte from RS232 Port A or B 
SIZE Returns size of current program 
WPEEK 16-bit PEEK 
POKE Places number at specified memory address 
PEEK Function, returns contents of specified memory address 
CLM, PAGE Sets maximum page length and line length without FORMS 
EPUT, EGET Allows records lengths in excess of 256 bytes 
SEARCH Searches disk file (EGET/EPUT or GET/PUT type) for specified 
key 
PAGELEN Memory address of FORMS page-length variable 
PROW Memory address of FORMS page-length printer row 


Table 1: A summary of the command set of ENHBAS for the TRS-80 Model П, 


MAKING APPLES GROW 


CP/M PASCAL * APPLE DOS 


AMS 6000 


MEGADYTER SYSTEM 


The AMS 8000 Megobyter System is for the serious user who wants ro 
expand the capability of his Apple® by increasing online doro storage, 
and reducing disk handling. It brings о new dimension to your Apple, 
making your data portable ro other computers ond gives you rhe re- 
liability associated with IBM standard 8” floppy disks. 


The AMS 8000 provides an Apple memory system with % to 4 Mego- 
bytes of removable, online, easy-to-use Apple formatted daro ready 
to plug-in ond operare. The system is at home In any sening and 
matches the styling of your Apple. 


The AMS ВООО preserves yaur current sofrwore investment by moin- 
taining rigid compliance with APPLE DOS interface specifications. Since 
standard Apple DOS commands are used, most software currently 
running under APPLE DOS 3.2, 3.3, Apple UCSD Pascal 4.1, or Microsoft 
CP/M*2.2 will run with AMS 8000. Apple mini disks may be used or 
any time. 


Because of the IBM 3740 single density format, you now hove the 
opportunity to exchange data with other computers such as IBM, 
INTEL, Radio Shock, DEC, etc. or operating systems like CP/M, UCSD 
Pascal, etc. 


The controller circuitry utilizes a state-of-the-art LSI floppy disk controller 
ond дого separator fo provide automatic single and double density 
operation. A proprietary high speed SOFT-DMA dato transfer tech- 
nique gquarontees compatibility with oll other DMA cords and will not 
interfere with memory refresh. 


for о cost effective, reliable, and software comportible memory sys- 
tem from the originator of 8” floppy disk systems for the Apple, try the 
AMS 8000 from SVA...5SVA means Business. 


*Trademark Apple Computer. CP/M Trademark Digital Research. 


Сігсів 386 оп inquiry card. 


Look what the complete AMS 8000 memory system with irs field 
proven hardware and complete support software, deluxe industrial 
quality cabiner, reliable industry standard IBM 3740 8-Inch floppy disk 
drives, dual density controller, self-contained power supplies and high 
density cooling means to you: 


INCREASED STORAGE б FLEXIBILITY 


e Increase online storage up to 4 Mega bytes 
е Expand your maximum accounts and file size 
е Add high speed efficient hard disk backup 


IMPROVED COMPATIBILITY 


ә Operate with single AND double density DOS, CP/M, Pascal 
е Enhonce your existing mini-disks and sofrware 

e Copy ony IBM 3740 or IBM System 34 Formar 8” disk 

е interchange dato with other computers 


SIMPLIFIED OPERATION 

e Utilize stondard Apple DOS and DOS commands 

e Reduce disk handling and I/O slot usage 

* Gain automatic single/double density operation 

е Gain outomatic single/dauble sided drive operation 
е Change to voice coil drives with one switch 


SEVEN DAY BURN IN AND TEST POLICY 
e 1 Yeor Woronty 


SVA 


SORRENTO VALLEY ASSOCIATES 


11722 Sorento Valley Road 
San Diego, CA 92121 
(714) 452-0101 
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Since Cornsoft Group is а new, 
small firm, I was apprehensive when I 
ordered ENHBAS. Experience with 
other vendors (some of them large 
and well-known) had led me to expect 
some bugs, poor delivery time, 
shoddy documentation, and so on. In 
this case, I expected to receive a 
padded manila envelope with a 
crimped disk and some photocopied, 
jargon-laden documentation. Instead, 
within three days of placing a phone 
order, I received a box with а well-de- 
signed, blue 3-ring binder containing 
a disk and 55 pages of documen- 
tation. The documentation is superb. 
The page layout and format are 
pleasing and each feature is presented 
in logical sequence and described 
clearly and with good examples. (I 
find the documentation easier to use 
than either the Level II or disk BASIC 
manuals from Radio Shack and 
much superior to the documentation 
for NEWDOS, GSF, RSM2D, or even 
Microsofts FORTRAN or BASIC 
compiler—and all those are excellent 
software.) The text is clearly written 
and, in contrast to most software 
documentation, not intimidating. It 
took me about three hours to feel 
comfortable with most of the features 
and the same should be true for 
anyone who knows the rudiments of 
BASIC and the TRS-80. I do wish 
ENHBAS could handle matrix mani- 
pulation and had automatic-key re- 
peat, but you can't expect everything. 

Ате there any disadvantages? Some 
are to be expected with any product 
of this complexity, but all are minor, 
including the few mentioned above. 
Since ENHBAS includes new func- 
tions and statements, there are new 
reserved words, and that is some- 
times inconvenient. For example, a 
program with the variable PI will not 
run with ENHBAS; you have to 
change the variables name. And 
ENHBAS occupies a considerable 
amount of memory (I was thrown out 
of Scripsit a few minutes ago because 
ENHBAS was still loaded and pro- 
tected). ENHBAS size in memory 
would be most important to those 
with 16 K- or 32 K-byte systems. The 
tape version occupies the same 
memory as do the disk overlays and 
leaves about 10.5 K bytes of usable 
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memory in a 16 K-byte system. Аз 
mentioned above, with disk BASIC 
you have to relocate or not use any 
programs running in the top 4K 
bytes of memory; they would overlap 
ENHBAS. 

When I first used ENHBAS I ex- 
pected it to run more slowly than disk 
BASIC. For the most part, Ї was 
pleasantly surprised. ENHBAS is 
slower by a factor of about 3 when 
executing a simple empty FOR-NEXT 
loop, but that seems to be about the 
only thing that is slower, If a function 
(like SIN(X)) is included in the loop, 
then the slower speed becomes in- 
significant. Programs with delay 
loops might need modifications, but 
everything else seems unaffected. I 
also thought that a labeled branch 
might be slower; if anything, it is 
faster than a branch to a line number. 
There is no need to fear that ENHBAS 


will be slow. 


Conclusions 

e ENHBAS is a software package 
that occupies about 4K bytes of 
RAM and enhances the operating en- 
vironment and the versions of BASIC 
for the TRS-80 Models I, II, and III. 
The operating environment provides 


a true control key, statement ab- 
breviations, key click, a bell, audible 
prompts for BREAK and errors, 
printer formatting, and page skip, 
among other features, The BASIC en- 
hancements include sort routines, 
branching to labels and other new 
branching methods, WHILE/WEND 
structure, line and vector graphics, 
CALL to a machine-language routine, 
and a number of other features, for a 
total of 32 new statements and func- 
tions. 

e The BASIC enhancements follow 
normal syntax and are easy to learn 
and use. The system is easy to load, 
and except for the memory overhead, 
is transparent to the operator. 

ө User support is excellent. Doc- 
umentation is clear, complete, 
sprinkled with useful examples, and 
packaged in an attractive 3-ring 
binder. The vendor provides excellent 
support and is willing to answer ques- 
tions. 

e The software is almost com- 
pletely bug free. It was used for a year 
before commercial release and has 
been thoroughly tested and proved. 
ENHBAS seems to be one of the best 
thought-out and produced pieces of 
software available For the TRS-80.8 


The Future with the Cornsoft Group 


For the last four years a very few 
firms (like Microsoft) have dominated 
the design of operating systems, com- 
pilers, and interpreters. Others, like 
Randy Cook, Apparat, North Star, 
and Ohio Scientific have been excep- 
tions, and a few individuals like Lance 
Micklus have produced some excellent 
software, The Cornsoft Group has the 
explicit, admitted intent of challenging 
the big companies, and ENHBAS 
proves that Cornsoft knows how to do 
it. 

The excellence of ENHBAS Наз 
made me wonder about other Cornsoft 
products. I talked at some length with 
Philip Oliver, the author of ENHBAS, 
and learned that Cornsoft had also 
sold an ingenious compiler for integer 
BASIC. The compiler handled a subset 
of Level II plus some of ENHBAS and 
produced code that could be assembled 
by Radio Shnck's Editor-Assembler. It 
was a good way to learn assembly lan- 
guage, and since source code was pro- 
duced, you could enhance programs 


by using the TRS-80 editor—it's one of 
those simple ideas that we all wish we 
had thought of. Sadly, that product 
was discontinued due to lack of 
customer interest. 

Oliver is now at work on a BASIC 
compiler that will handle all of Radio 
Shack BASIC plus the ENHBAS en- 
hancements. This second compiler wiil 
produce machine code (not source 
code like their present compiler), and 
should rival Microsofts compiler. 
Since Cornsoft's machine-code com- 
piler will be written specificaily for the 
TRS-80, tt will use the more efficient 
ROM routines when appropriate, but 
its own routines when they are faster. 
The run-time package (and required 
disk storage) should be much smaller 
than for the Microsoft compiler. 

If Cornsoft is successful in all that it 
projects, we can expect a trend toward 
better and better software—spec- 
ifically, software designed for par- 
ticular systems, not adapted from one 
to another. 


Organizes Your 
Organization 

М8-80, a data base management system, offers rating reports, generating other data files or on- 

the user a quick and easy way lo organize and д line updating of input files that already exist 
efficiently manipulate data so sound decisions FMS-80 is able to call other programs like sub- 
can be made on facts displayed. roulines in EFM , 
FMS-80°°* . FMS-80 is able to read data files that other 
is the | | programs have generated 
most power- M No restrictions to record size other than ауай- 
ful stand able RAM memory space 


alone DBM 4 Operates under CP/M? MP/M® or CDOS 
program | | 


available to E 1" M hk | FMS-80 allows the flexibility to quickly create 
the mc ж“ а” ; “Шы d programs that 
UE .. яны |  — В allow data to be 
industry. g PONO ; | Pa І | ¿é = 7 entered іп a 
Completa ^ 49 —:2» 1^ 1 P4 є = | Ae fo ЖА - е | form thal 
menu dri i | І 4 ! L^ 7“ ^ii " а secretary 
and writ i v Ne recognizes 
in iisem | | " and 
[идиш | лк ? | "TEN ll. 1 generates 
it offers | ЖЕ" | reports 
these features: на N that the 
І М "е manager requires. 

* User definable 

File Definitions | | Я If you're continuously asked to 

Screen Displays A | "А do applications programs and 

Reports (with ^. I I | = don't have time to do it in 

math and field | MA | BASIC, consider FMS-80. 

break analysis) “| | AEN 1 For additional 

Selection Criteria | M " Ж information contact 

(on any or all А ы. T 3 

fields) j т. ., ^ "A Systems Plus, 

Menus (that ap- | Р ' pur a 3975 East Bayshore, 

plications programs P LA ы Palo Alto, CA 

can be selected from) i | ша | "- 94303. Рһопе 

Instantaneous data query on | | " ^. 415/969/1047 

indexed records. | | ч 

Mathematical manipulation 

of numeric data fields using 

the report generator or the 

programming language EFM 

(Extended File Maintenance) 

Easy to use video “how to" 

training tapes are available. 

Manipulation of up to 19 differ- 

ent data files (using EFM) 

at one time and display —— — — 

ing this information: = 


on-the screen, géne- 


POTN of DIR Associates 
“ТА af Croimemeo, Sunnyvale, CA 
"TM of Digital Research, Parthy Grove, CA 


Circle 400 on inquiry card. BYTE November 1981 


The ATARI® 8007 Computer is getting rave reviews. High — 
resolution color graphics and English characters; high quality 
sound; and sleek, modular appearance have made the 800 a 
"must have" for many computer users. Expandable memory, 
advanced peripheral components, and comprehensive 
software library make ATARI a really hot deal, whether your 
application is business, professional or personal. 


SPECIAL OFFER — ASAP makes the ATARI® 800™ the hottest 


deal in town by offering 16K bytes of additional НАМ... FREE! 
You get 32K for the price of 16K. 


PRICE 
ATARI 8207” 40-column Dot Matrix Impact Printer... $ 279.00 


OPTIONAL ACCESSORIES DONT. 


ATARI® 822" Thermal Printer .................. $ 349.00 
ATARI® 8257” 80-column Dot Matrix Impact Printer... $ 625.00 


So don't get caught out in the cold. Call ASAP today. 


OPTIONAL ACCESSORIES 


PRICE 


ATARI® 410 Program Recorder ................% 60.00 
АТАҢ!® 810" Disk Drive ...................... $ 455.00 


ATARI® 815" Dual Disk Drive.. 


$1195.00 


oe B ее г 


ATARI 8307“ Acoustic Modem ................. $ 159.00 
ATARI® 850“ Interface Module ................. 9 159.00 
ATARI9 Paddle (CX30-04) or Joystick (CX40-04) ,.... 5. 17.95 
Light Pen (СХ-70)......... алал қата. БІЗ 
Complete Software Library includes these popular units: 

Stat Ваа ............................,..Ф& ЖШ 
Space Invaders ........ —— HE ущ 7; 
Assembler Ғайоғ...,.........................% 4200 
MissileCommand .,..................... wise 3000 
Asteroids............. Law EPUM C ERE ..9 3000 


Spice up your S-100 or 
Apple I|" with system 
enhancements from ASAP. 
From motherboards and 
mainframe cabinets to 1/0 
boards and RAMs, we 
have the California 
Computer System product 
that will give you the 
added capability you need. 


FOR 5-100 USERS 


32K Static RAM Board — 200 nS RAMs, 
compatible with Alpha Micro, Cramemco and 
others, 32K memory divided into ак blocks. 
a static 2114 RAMS. Assembled and 
tesied. 


Part Humber 2032C ..., Price: $610.00 
16K Static ПАМ Board — 200 nS RAMs. 


compatible wilh Alpha Micro, Cromemco and 
others, 16K mamory divided into 4K blacks. 
Assembled and lested. 


Part Number 21166 ,.,,. Price: $290.00 


БАҚ Dynamic RAM Board — Far 8080 and 
7.80 based 5-100 systems. Provides 
pracessor-iransparent refresh. 200 nS, 4MHz. 
Supports IMSAl-type front panels 
Expandable. Assembled and lested. 


Part Number 20650 ..... Price: $550.00 


Z-BUA CPU Board — 2 or 4MHz, switch 
seleciahle. 158 instructions, including 80805 
78 inslructions for lola! 8080 software 
compatibility. 2 monilor ROM and RS-232-C 
port on-board. Assembled and tested 


Part Number 28104 ..... Price: 5239.00 


Systems With Spice 


Floppy Disk Controller — Controls up to 
fout 5'4" and 8" drives іп any combination 
Double-sided and side-select signals lor 
double-sided drives. Compatible with IBM 
3740 and System 34 standards 


Part Number 2422A . .., Price: $335.00 
CP/M™ Version 2.2 Frea With Purchase 


§-100 Mainframe — 12-slot motherboard. 
Active termination on all bus lines. Buill-in 
power supply, fan and circuit breaker 
"Double path" trace pattern. Solder plaled 
circuit area. Assembled and tested. 


Part Number 2200A ..,.. Price: $475.00 
2201 A (220NAC] ... 5475.00 


5-100 Motherboard — 12-slo! capacity 
using standard S-100 connectors. Capable of 
supporting CPU's at 4MHz and above. "Double 
path" trace pattern. On-board voltage 
regulator 


Pari Number 2501A _..., Price: $150.00 
4-Port Serial 1/0 Interface — 


4 individualty-controlled asynchronous ports 
Fully buffered inputs and outputs. Includes 
НОМ circuitry for 2716 2K EPROM (user 
supplied). Ports тесі RS-232-C interface 
specs. 3 control and 3 status registers per 
port, 


Part Number 2710А ..... Price: $265.00 


2-Serial, 2-Paralla! 1/0 Board — Fully 
buttered inputs and outputs Includes ROM 
circuitry for 2716 2K EPROM (user supplied) 
Paralle} ports have full four-tine-per-port 
handshaking and 8-bit data transfer. Serial 


: ports maet AS-232-C interface specs. Port A 


transmits and receives in asynchronous 
mode; Port В in either synchronous or 
asynchronous. 


Part Kumbar 2718A ..... Price: $275.00 


4-Port Parallel 1/0 Board — 31/0 ports 
and one output port. Seven bit status register. 
Fully buffered inputs and outputs, ROM 
Circuitry for 2716 2K EPROM (user supplied) 
Ports provide & bit parallel data transfer: 
TTL-compatibte. 


Part Number 2720A ,.... Price: $195.00 


FOR APPLE II" USERS 


Synchronous Serial Interface — 
Compatible with RS-232-C (configurations A 
thru Е, 1978). Supports full or half duplex. DTC 
type interface. 


Part Number 7712À ..... Price: $149.00 


Programmable Timer — Time events іп 
continuous, single shot, frequency compar- 
ison and pulse width comparison modes. 
Interface patch area for custam interface 
applications. 


Part Number 7440A .,... Price: 5 95.00 


Asynchronous Serlal Interface — ns-232- 
C compatible (configurations А thru E, 

1978), ОСЕ type interface: supports 

һай or tull duplex operation. 


Part Number 7710A ..... Price: $139.00 
Calendar/Clock Module — Accurate, real- 


lime counting Software programmable far 12- 


of 24-hour format. Each decimal digit of data 
is separately addressed for (reedam of data 
lormat. 


Part Number 7424 .,,... Price: 5 99.00 


a Digit BCD A-to-D Converter — 
Converts DC voltages to BCO numbers for 
monitaring and anaylsis. 400 mSec per 
conversion. '-3.999 to +3.999 VOC full scala. 
+5% non-linearity. 


Part Number 7470A ..... Price’ $ 95.00 


from California 
Computer Systems 


12K ROM/PROM Madule — Capable о! 
accapting operating systems, system patches 
or firmware in 2K increments of mixed ROM о) 
PROM. Addressable 12K in any af 4 16K 
blocks 2316€ ROM and 2716 PROM 
compatible. 


Pari Number 7114A ,..., Price: 5 65.00 


Parallel Interface — Two bidirectional 8-bit 
buses for interlace to peripherals. Two pro- 
grammable control registers. Four individ- 
ually controlled interrupt input lines, two 
usable as peripheral control autpuls. 


Part Humber 7720A ..,, Price: 5 99.00 


Arithmetic Processor — Ага, subtract, 
and divide: trig and inverse trig junctions: 
square roots, logarithms and exponentiation. 
Fixed point 16 and 32-bit operation. 


Part Humber ТЕЛА .,,.. Price: 5349.00 


Centronics Printer Interface — Intertaces 
high-speed Centronics-type parallel printers 10 
Apple ti™ computers. Features &bil parallel 
data output bus, 4-hit stalus inpul. Dala 
Strobe and Acknowledge handshake signals 
and printer rese! signa! 


Part Number 7728A ..... Price: $ 95.00 


asap 
computer 
products, inc. 
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DISK DRIVES SDSYSTEMS/S-I00 BOARDS — ma, шо |5190 
ASAP carries only the highest quality floppy  COMBO-8 — Dual cabinet for В" floppy disk EXPANDDRAM 16K $740.00 АРҒ TVM-IO/10" B&W — 5 1490] 
Ri Nur e to DO you wilh years of — drives (horizontal mounting! ... 5 265.00 2 MHz DYNAMIC IK $258 00 Hitachi VM 910/9" BAW $ 210.00 
гоціе-ігве service and superior performance. смрад — Cabinet for 8" floppy disk drives RAM BOARD 48K $276 00 Hilachi VM 129/12" BEW 5 340.00 
Osta Trak™ 5 (ANSI SW" compat- К (vertical mounting)... seen. 5 28500 KITS 64K $204 00 Sanyo DM 5012/12 BEW 5 270.00 
billy)... esae e- Сай for price (0М80-8/9-18- Dual cabinet with (1) Shugart EXPANDORAM II 16K 525000 апо uM DA 
[ala Trak'* 8 (IBM compal- SABDIR installed (horizontal or 4 MHz DYNAMIC 32K 526800 халі (13/17 Color 5 47500 
ЫНу),..............СаһНог price — vertical mounting) .;..,.... 5 72500 RAM BOARD ABK $286 00 na . ӘМІР Gm, 573900 
Миы ті L... saso  GOMBO-8/9+25—Quat cabinet with (2 Shugart КІ ык ию Terminals 
Model 850,............... 564000 vertical етт ж, и my $1180.00 Reeve ell 22 ieee ОРУ with Sena UG p ing гд 5 "n 00 
Dual Disk Drive бапа. ..,..,... 822500  COMBO-8/8+10— Dual cabinet with(1}Gume® Foe 8 580 100 onlar of your chews at Sore 020 5 75000 
ASAP also. rovides a ш line of high relia- d pei SUFRE drive жақ MR анны. богос 10140 $1250.00 
lity disk drive subsystems’. r д ; е 
MG+8 agi — Cabinet for single 8” floppy  — Verlcalmounng) ......... 586000 Риода 170 Ports & SBC 200 Monitor of you 10700 TNO dese 
disk dve .............. 5 18500 COMBO-8/O20 — Dual cabinet with (2) Dume* chibice at FW charge | зли 150080 1М19120 5 725.00 
ШҮб+&-1 — Cabinet with (1) Shugart OT-8's double-sided double-density drive pau dbi нады аа Televideo ТУІ 950С 5 950.00 
SABOIA installed ,..,..,... $ 50500 _ installed (horizontal or VEBSAFLOFPY | KIT Disk Controller for 5'4“ or B" Components 
QUC48-2 — Cabinet with (1) бите® DT-8 vertical mounting) dead ce 51385.00 Drives. Single ar Opuble Sided/Single or Double 4116$ (200 nS) 
double-sided double-densily X5 — Cabinet for desk top main trame Density. 5-100 Compalible ............%8000 
drive installed ..,.,......‚. $ 69500 (small power supply)........ $ ылығы DIT Di idi ir su" ob" Apple. TRS-80, Неа!һ,.,...,,,,, 8/81800 
006+88-3 — Cabinet for dual 8" floppy 8000 — Cabinet for desk top maintrame қ niroller tor 5и or 363B iiis t iue nis viewer a S215 each 
disk dives .............. 9 275 (standard power supply) ..... 525500 ae pi £n ch i her 50-90 „., ....................5216 each 
“All cabinels соте complete with power supply, fan and internal cables. ТАУ РЕТ glee А " 100 up ea s ачк -4 $105 each 
PROM 100 KIT S-100/EPROM PROGRAMMER far 2114 L-2/200 n$ 
2708, 2716, 2732 Е (TI) 2516 . dat at , $10000 " 
DISKETTES from ASAP reddi ALL BOARDS ARE AVAILABLE A ^j digi ee ee 
Pari й Sides/Densily Sacloring Prite L 5; CALL FOR E CE En F ASSEMBLED & 1-16 ..,.,.. $295 each 50-99 ...., 5275 each 
0-0506 V/Single бай 10/845 00 | -СА 1749 ..... 80.88 each 100 чр.... 52.85 васһ 
VERBATIM 0-0605  2/Double Soll {0/865 00 Printers COMPONENTS ый а. 
: Manufacturer /Madel й Price RD мен six 
5'4” DISKETTES SCOTCH 3M Anacom-\50 ................$ 99500 7415241. ,.$1 10each 7415374...5126 each 
нета алю Frits SW” (МЕТТЕР йпайехФ01................ 5129500 7415244....51.26 each 87245 ..,.$1 50 each 
MD525-01 Soti 10/$2750 Мі!  Sides/Oensity  Sectorino Price Okidata В2А W/Tractor,........ 55750 2708/450 nS 
М082540 Hard 10 10/529.50 1 »-83080 $2225 
MD525. 16 Hard 16 10/929 50 744-0 Single Salt 10/$33.00 Dabl а+ тер крала таве я 0 WK х В EPROM Фаня ener ad pag 1 54.00 each 
Жж 404 d/Single Hard 10 — 10/833 00 боп Starwriter 45,........... $1925.00 аг 87530.00 
8" DISKETTES 74-18 Single Hard 16 10/5330 то sip 2710/9 Volt 
092-5000 Hard 10/s35.00 75% 2/Double Soh 10/559.00 коры: `в0 Column Dot 2K х В EPROM .,...-.-..--. --.- 86.25 Bach 
Е034:190 бой М/54500 74580 2/Oouble Hard i0 10/55900 The Epson MX-BÜ Matx Primer | sUPPORT CHIPS 
MEMOREX or "MÀ ление. ҰМАН ЕНН Ri id BOBOA-CPU.,...§ 250 8257АС5 . .,, 51500 
rint me : serial imp matrix 
р Sides/Dansily Басі Pd 94" DISKETTES Print direction: bidirectional 7B0A-CTC ..... 5 B95 39078 ...... S BH 
pii MY каң "T депар Sac Number af pina in head; 9 Z80A-DART .... 51395 3015........5 № 
Part # Sides Пу Sactoring Prica 
МЕМ 301 1/білде бай 10/525 00 Matix: 8 x 8 7BDA-SID $2200 30T12.......$ 80 
МЕМ 3403 1/Single Hard 10 10/525.00 MD1 t/Single Soft 10/839 00 Line spacing. 1/8", 1/6", 7/72" м program- EET IS E 
MEM 3405  t/Single Hard 16 10/52500 М020 2/Dnuble Soil 10/ 585.00 mabie throughput at 10 CPI — logicat seeking 8255АС5 ,..... 8 695 3%0712,,...,.% 16 
Hi ingle Маго 18 10/53. lunchon — 705 LPM, 20 character line, 73 б 1 up 
M 1/Single 0:539.00 а [à pale dern ONNECTORS 8 10-24 29 
& DISKETTES ; ar, line: ar. line. р т sp 
Ба жасалы " MH?D 2/Double Hard 16 10/ $65.00 PRINTING С CTEMETICS DB25 "s 52. керд 
ү  Sectoning e 8" DISKETTES Character set: full S0-character ASCII with 08255 5 5340 
MEM 3080  l/Single Solt 10/$35.00 descendars. 08250 5.95 5 B5 5 75 
MEM 210!  2/Single бой iom П Bet rta in аео alia 100 Pin IMSAI 
MEM 3090 1/Ocuble Soft 10/94500 — FD1-128 Single 5011 10/$45.00 Standerd: Centronics-style 8-bit parallel Gold/S-100 Soidertail Connectors 
МЕМ 3102  2/Doub?e Solt 10/5500 ЕН1-32 t/Single Sot 32 10/545 00 i 
Орїїюпа: Apple. TAS-40, AS 232 $2 40 each ог 10/82 25 each 
DYS AN FD2-XD 2іПошуе Soit 10/365 00 NEW 
еру MXBO FT/Frictton Feed Capacitors 
Від“ DISKETTES MX-100/132 Column ,1 @12 Volt 
Par d  Sides/Denaity Sectoring Price MEDIA STORADE CASES CL EGNA MEE MEERI EN Ceramic ...-... .. . Be each or 100/57.00 
0-0130 біле бой 10/545.00 Pan Size Prica Modems DIP Sockets — Low Profile 
00226 t/Double Soti 10/54600 — SRW-5 54% 5250 еа Manctacturer МИ Prica 
0:0238 — 2/Double Sol 10/55500 — SRW-8 ғ $3.25 ва ШЕ. 225. er Tin Soldertail 
ovation 
nam Auto Ca $ ede Description 19 тою 50909 tup 
exicon ex-11 $ 139.00 14 pin fin st $15 $13 5.32 S 11 
MICROBYTE 7-80Д/ MICROBYTE 4-PORT Livermore LIV-Star 20M 5 14900 id lin sl s 16 $ 144 5 33. 5 12 
l-0 CPU BOARD 1/0 D ТЕ ae 5 0000 бопты — 5.09 5.8 5.0 S. 
е А complete single board 280А CPU with е Quad RS-232C serial ports. One 20mA М 20 pin tin st £25 $23 521 520 
seiial/ parallel interlace current loop роп! Monitors p | | 
« Fully compahbie with the proposed IEEE S- є Fully IEEE S-100 Bus compatible Maeuíacturer — Modell Prie ют — 526 5 24 $22. 5 20 
100 би Standard * Asynchronous Communications with Amadek 100/12" B&W $ 13900 Bopininst SR S3 $2) S$ 
* 780A CPU (4MHz version of the 280) Z80A-DART(TM) of synchronous commu- Amdek 100-80 $ 169.00 40 pin tin st 542 5 40 538 SH 


$299.00 Assembied & Tested 


Optional Monilor Program $50.00 


MICROBYTE 64K DYNAMIC 
RAM BOARD 


nications with ZBOA-5I0/D(TM) 

e Full set of modem control signats. 
including RI (Ring Indicator) 

ә Easily configurable to any type of lerminal 
interlace 


() Assembied & Tested 
Cahles Available (Optional) 


ASAP offers a 30-дау buyer protection policy: full money-back guarantee if not 


totally satisfied. 


Ordering Information: name, address, p 
charge: add $2.50 up to 1 Ib. for UPS blue; add 51. 


hone, ship by UPS or Май, Shipping 
5010 


r U.S. Mail add $1.50 for 


U.S. Mail (U.S. only) ($25.00 minimum order). Call for larger shipments. 


Terms: Wa accept cash, check, money orders, Visa & Master етері [5 


» Fully 5-100 bus compatible 2 - , 
Агер дна RAM у MES LOPPY DISK inis d E 6% Calif. Res., COD's and terms available on approval (school 
3 «BVOC & 70 mA e DMA to within 16 Mbyte of memary dE NS ud e om Toll tree outside California: 
*18VDE @ 100 mA е State-of-the-art МЕС?65 LSI Contralter e (800) 421-7701 
а M ene ith LED indicator and к= eee е | inside California: 
a ОШУ Capacity w icator an е : 
verlor interrupt endet ov eo ы pres (21 3) 505-6431 
$499.00 лета г reste 320 00 Assembied s tested mA. E odu ste M E wwe (714) 891-2663 
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Ask BYTE 


Switching Interfaces 


Dear Steve, 

In the September 1980 
Popular Electronics, there 
was an article regarding a 
digital delay line for audio 
purposes, Because the article 
employed the technique of 
digitizing the audio signal 
and passing it through mem- 
огу to achieve the desired 
delay, І knew that it would 
probably be able to interface 
with a computer for further 
control. To achieve the de- 
sired delay, BCD thumb- 
wheel switches were used to 
select the memory addresses. 
(These switches connect to 
two 74193 chips. I suspect 
they are used to decode the 
addresses.) 

I would like my computer 
to be able to turn these 
switches on and off as pro- 
grammed. What type of in- 
terface would be needed to 
connect this delay line 
(switch connection points) 
and my computer? 

[ have an 5-100 machine 
(Processor Technology Sol- 
20 with 48 K bytes of mem- 
ory) with both a seria] and a 
parallel port, Can this con- 
nection be made with relays, 
opto-coupling, electronic 
gates, etc? 

Rick Downs 
Aurora CO 


I don't usually like to take 
up room in BYTE with 
specific changes to schematics 
printed in other magazines, 
but this schematic is valuable 
in demonstrating how fo at- 
tach а computer to any 
circuit that normally uses 
mechanical switches, such as 
the thumbwheels shown in 
the diagram. 

The circuit originally pub- 
lished was an audio delay cir- 
cuit that employed an 8-bit 


Conducted by Steve Ciarcia 
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Figure 1: The audio delay circuit that originally appeared in Popular Electronics 
modified for control by an 8-bit parallel port. 


companding A/D (analog-to- 
digital) converter (an 8-bit 
converter which emulates the 
dynamic range of a converter 
with 11 bits plus sign). While 
I have not built this particular 
digital delay system, I'm 
familiar with the circuitry. I 
suspect that it might add 
some interesting effects to 
high fidelity. 
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The normal method of 
achieving the delay is to use 
three 74193 presettable bi- 
nary counters, By presetting 
the addresses, it's possible to 
predesignate the total steps in 
the tirning chain and, there- 
fore, the length of the delay, 

Figure 1 is a redrawn cir- 
cuit demonstrating modifica- 
tions that will allow you to 


attach it to your Sol-20 (or 
any other computer with a 
parallel port). By adding two 
74L5157 multiplexers, you 
can either preset the 74193s 
from your 8-bit parallel out- 
put port or use the thumb- 
wheel switches. When the 
Manual/Computer | selection 
switch is in the open position, 
the thumbwheel switches will 


MICROCOMPUTERS 


THE CHOICE 
JUST GOT EASIER! 


р R | CE $ 4390 Gets you а Tec-86 Complete 16 Bit 8086 System, including 64K Bytes of Memory, Dual 8 Inch Double Density 
Floppy Disks, and more. . . (See complete Tec-86 specs below.) 


PE R FQ R М А М CE Faster Processing, Increased Address Space, up to One Megabyte of available memory, and the Increased 
throughput of the the TEC-86 16 Bit System means that you can now do work on а microcomputer never 


bafore practical with the slower 8 Bit systems. 


90 Е Т W A RE CP/M-86™ Brings the World of CP/M software up to the 16 bit systems, BASIC-86™, MS-FORTRAN™, 
MS-PASCAL™ ore just o few of the Languages currently available. 


EX B AN S | 0 М Memory Expansion up to ONE MEGABYTE. Disk Storage соп Бе increased to over 30 Megabytes with our 
Winchester Disk Subsystem. Multi User Systems available soon! 


QU A LITY Full ONE YEAR WARRANTY is standard on TECMAR components. This Warranty is possible due to our High 
Engineering Standards, and Thorough Product Testing. 


DELIVERY We have been delivering 16 Bit Boards and Systems for nearly two years. Most orders are shipped from stock 
or within 30 days. 


NEW $695.00 $4390 ТЕС-86 94390 МЕУ/ — 64К/256К 
APPLE A/D 16 BIT 8086 MICROCOMPUTER SYSTEM $100 MEMORY 
w/Timer-Counter | FEATURES: 5 МН: 8086 CPU * 64K Bytes RAM * S100 IEEE-696 * Dual 8 $595/$1695 
ANALOG TO DIGITAL Converter with | Inch Double Density Floppy Disk Drives * Two RS 232 Seriol Ports, 50 to | 8 ond 16 Bit Transfer for В and 
Timer/Counter | 19200 Baud * Three Parallel Ports * ROM Boot for CP/M-86 * Heavy Duty 16 Bit Systems 


12 Bit Accuracy, 16 Chonnels, 30 | 
KHz Conversion, Three рго- | 
grammable Timer/Counters to: 
Trigger Conversions 
Count Conversions 
Count External Signals 
Count Bus Clock 


MP/M and MP/M-86 Compatible, 

Up to 7 users on one 256K boord, 

| Pority Detection with Interrupt 
ond LED Indication 

Hordwore Write Protect 

Full DMA Capability 

| 24/20/16 bit Address Decoding 


Power Supply * Attractive Industrial Quality Desk Top Cabinet * Completely | 
Assembled and Tested * OPTIONS: Up to One Megobyte of Memory, 
Double Sided Double Density Floppy Disks * Up to 31 Megabytes of 
Winchester Fixed Disk Storage. * CP/M-86 * BASIC-86 * MS-FORTRAN * 
MS-PASCAL * CBASIC/86™ * PASCAL/M86™ 


Options: Programmable Gain; 14, $ 1 09 90 TEC-86W $ 1 0990 | Enable /Disable 8K/32K Segments 


16 Bit Accuracy; 40, 100, or 125 | Same Great Features as our TEC-86 except thot the TEC-86W hos 256K of | Bank Select in 8K/32K Segments 
KHz; Exponsion to 256 Channels | RAM, and our 31 Megabyte Winchester Disk Subsystem. Meets IEEE-696 Specificotions 


See our catalog for many other fine S-100 and Apple Boards including: — Analog to Digital 
Converters (76-256 channels; 12, 14, or 16 bit accuracy; 30, 40, 100, ог 125 KHz; programmabie 
gain; timer/counters) — Digital to Analog Converters (72 bit accuracy, 3 microsecond conversion) 
— 8086 CPU Board — I/O Boards — 16K Static RAM — Real-time Video Digitizer and Display. 


CP/M МР/М CP/M-86 and MP/M-86 are trademarks of Digital Research Inc. ВАЗІС 06, MS FORTRAN and MS-PASCAL are trademarks of MicroSoft Inc. 
| PASCAL/MBB is a trademark of Sorcim — CRASIC/B is а trademark of Compiler Systems Int, | 


DEALER INQUIRIES INVITED TECMAR. INC 
Р h шк 2 К = 


23600 Mercantile Rd. % Cleveland, ОН 44122 (216) 464-7410 
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have control. When it is 
closed, the delay parameters 
will come from the computer. 

It's possible to use a similar 
computer-control technique 
in place of switches on vir- 
tually any electronic appli- 
ance. You must ensure that 
the electronic instrument be- 
ing controlled has an isolated 
power supply. According to 
the original article, this delay 
line does. . . . Steve 


Wrapping Nolse 


Dear Steve, 

Would it be possible to 
wire-wrap the Disk-80 pro- 
ject you presented in the 
March 1981 BYTE (see “Build 
the Disk-80: Memory Expan- 
sion and Floppy-Disk Con- 
trol,” page 36), or would it be 
too susceptible to noise? 
Richard Mozeleski 
Thorndike ME 


While it is quite possible 
that wire-wrapping would be 
neater than hand-wiring, the 
TRS-80 Model I is extremely 
susceptible to noise induced 
through its external bus con- 
nector. That's why I hesitate 
to suggest wire-wrapping or 
hand-wiring it, 

If you really want to try it, 
by all means go ahead. How- 
ever, there is a printed-circuit 
board available for the 


ж * ж WRITE OR CALL FOR FREE CATALOG ж # ж 


“мг 


CP/M2 .... 


ZIIP JOSEY ANIMAJ D 


„ЖО... 


We test all systems thoroughly before shipping. We integrate the СЕТ, printer, modem & other 
peripherals. Every system purchased from us is ready for plug-in operation when you receive it. 


CALIFORNIA COMPUTER SYSTEMS 2210A: HIGH QUALITY, LOW PRICE 
280А CPU with 1 serial port; 12 slot S-100 mainframe, disk controller, 64K dynamic RAM. 


We enthusiastically епа the IMS 4 serial y Oor2 serial + 24bit parallel и о to give 
the CCS 2210A additional power and versatility. The IMS I/O cards provide software sel- 
ectable baud rates (29.2K option}, external interrupt capability, programmable real time 
clock, many other features. $295. Add our Max Box w/dual Qumes or Shugarts; select 
from the range of CRTs, printers and software we offer, for a complete system. 


IMS 5000 and 8000 SYSTEMS 


Outstanding long term reliability. Features Z80A CPU, S-100 bus: double density drives 
(single or double sided), DMA disk controller, 64K RAM, 2 serial, 1 parallel port. We stock 


IMS boards. Hard disk, multi-user systems available. 


MULTI-USER SYSTEMS FEATURING TURBODOS & MUSYS 
TURBODOS: Spectacular CP/M® compatible operating system. Z80 code, interrupt 
driven. Up to 6X faster than CP/M®; up to 35% increased disk capacity, We have 
configured many multi-user IMS systems using Turbodos and Musys single card computers 
allowing each user his own CPU, 64K RAM and 17/0. Turbodos Single изег......... 8250. 


Multi-user 


»» 9750, 


mounted, Excellent design & engineering. 1714" X 


With 2 Shugart 801 Б... 


..91,275. 


PER SCI—THE KING AND QUEEN OF DRIVES 


Model 299B 


MICROANGELO GRAPHICS SUBSYSTEM from Scon ........... aama 494,295. 
Screenware Pak 11................. $350. 5-100 Graphics card 
Color systems now ауаЙаБв..,...,............ 


H SYSTEMS GROUP (Measurement Systems & Control) 
CP/M® and MP/M? Systems with dual floppies ог one floppy + one 10MB Winchester 
s-e e 1096 off list price. 


TECMAR 16bit 8086 IEEE S-100 system w/8 MHZ option. .. ... ТТК 5% off list price. 


woe trey ae re es pert 


ЕН РЛІ 


РД 


(319205545840 Оног 


"n 


+ $2,300. Model 277 ,,.... 


ZBO Video Digitization systems 
SD Systems: Boards, kits and systems . 


awe rrer 


"""yugtuwotuyv"w-*-)13353 т 


Overseas Callers: 
Phone 212 448-6298 


Musys single card сотршег.,,.,......... $1,300. 


Ч MAX BOX Mfg by John D. Owens Assoc. 8” dual drive cabinet w/regulated power supply, 
z fan, complete internal cabling. Will hold Qumes, Shugarts or Siemens, MN 7 
$3 


With 2 Qume double sided drives. , . 


,. $1,245. Slim line cabinet 


443449546 вкөеет-»» 


ҮК 10% off list price. 


GRAPHIC SYSTEMS: ++ Advertising ++ Architects ++ Designers + + Complete 
package including powerful intractive graphics software plus MicroAngelo Graphics Sub- 
system w/22 MHZ high resolution green phosphor screen; M9900 16 bit, [EEE 5-100 com- 
puter w/dual 8“ floppies, 64K RAM, Mutli user capability, Houston Instruments HIPAD 
Ерінге Мао Plotter ........ 2 eka Game oes Е deese dera -— Y 510,200. 
10MB Hard disk subsystem орйоп........................................ $3,200, 


' WE EXPORT: 


TWX 710 588 2844 
or Cable: OWENSASS 


..91,750. 


31vi2G5 S vl SNAANQ (мног 


пнног оми 


53112085 S Y!S 43A 


ЕН мнр нн. 


SUSSY SAIME 


кноп, JW) Say 


ТИС 


Jeo] $3)%44]0557 


ШҮ 


: „5% off list price. 


79:1 811912055% SNaMDI 


314012055 v|55*3M D. DI hHDf, 


фм % 


JOHN D. OWENS Associates, Inc 


12 Schubert Street, Staten Island, New York 10305 
214 148-6283 212 448-2913 212 448-6298 
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Disk-80 fram the Micromint 
Inc, 917 Midway, Woodmere 
NY 11598, (516) 374-6793, 
that should do the trick. You 
will probably find that the 
cost of wire-wrapping sockets 
alone will far exceed the price 
of the printed-circuit board 
($48). 


,, Steve 


А Catch-25 


Dear Steve, 

] recently purchased а 
Radio Shack TRS-80 Model 
ПІ, and I'm interested in in- 
terfacing it to some of your 
projects. The problem is that 
the Model III's expansion 
connection has been changed 
from the Model T's 40 pins to 
50, Upon examining the con- 
nector closely, I see that one 
side has all its pins (25) con- 
nected to ground. This, it 
seems, leaves only 25 pins to 
do the job of the 40. 

Do you have any informa- 
tion about the arrangement 
of this connector? Radio 
Shack's manual simply says 
"for future expansion" and 
gives no other details. The 
store personnel know noth- 
ing about it, except that a 
technical manual is due. 

John Uffenbeck 
Salinas CA 


There is quite a difference 
between the Model I and 
Mode! lil's expansion con: 
nectors. Since the Model Гв 
disk controller must be out- 
side of the keyboard unit, all 
the processor's signals are 
available for use on the Ex- 
pansion Interface. This 
means that the full 16-bit ad- 
dress bus, the bidirectional 
data bus, and all the control 
lines are available. 

On the Model Ш, the disk 
controller and 48 K bytes of 
expansion memory are 
mounted inside the enclo- 
sure; it is unnecessary to 
bring out all of the address 
and control lines, Therefore, 
the Model Ills expansion 
connector is simply for 1/O 


ылы нн ыы ы Сы T ааа ee 


(input/output) rather than 
complete system expansion. 
Only eight address lines and 
eight data lines are brought 
out (plus some handshaking 
signals), and the I/O func- 
tions must be enabled under 
program contral (the com- 
mand is OUT 236,16). 

On the whole, both com- 
puters work equaily well with 
peripherals that only require 
output data. But reading in- 
put data with the Model Ш is 
much more involved. The 
data-bus direction ts con- 
trolled by the external peri- 
pheral. To make the com- 
puter input data, a peripheral 
must recognize its own ad- 
dress, activate the I/O Input 
Strobe, and logically switch 
the data bus to receive input 
information, Unlike the 
Model 1, which could allow a 
single I/O device to be used 
with absolutely no address 
decoding (presumably any 
I/O-related instructions had 
ю be for that peripheral 
because nothing else used I/O 
instructions), address de- 
coding ts an absolute require- 
ment on the Model Hi... . 
Steve 


Pitch for Volce 
Recognition 


Dear Steve, 

I am 13 years old, and | 
own а TRS-80 Model J Level 
П. I'm interested in pitch 
analysis and voice recogni- 
tion. Í already have my com- 
puter knowing when a sound 
is present: І set my cassette 
recorder to recard and run 
the program shown in listing 
1. 

| would like to know how 
to build a device that would 
change a tone or pitch to a 
numerical value that could 
then be read by my comput- 
er, Lcannot figure out how to 
get my computer to recognize 
the difference between two 
pitches. Can you help me? 
Eric Korenman 
New York МҮ 


To be able to do anything 
of real value in speech recog- 
nition or етен to detect more 
than one tone, you will haue 
to learn how to write your 
programs іп machine-lan- 
guage, because they run 
much faster than BASIC. 

The usual approach to 
voice recognition is fo use a 
bank of bandpass filters and 
zero-crossing detectors. You 
would have three or four fre- 


quency bands of interest, and 
you would use the computer 
to analyze how many times 
the voice is present in these 
bands, To do that, you 
would count the number of 
times this signal crosses zero. 


Listing 1 
10 l= INP(255) 


In the simplest designs, the 
output of the filters is nor- 
malized ta a logic 1 or logic 0. 
Every time a signal is present, 
the filler output becomes a 
logic 1. When there's no sig- 
nal, the output is logic 0. А 


20 IF 12255 THEN PRINT "SOUND PRESENT” ELSE 10 


30 OUT 255,0: GOTO 10 
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machine-language | program 
simply counts how many 
times this signal is present. 

The human voice contains 
more than single tones, of 
course, and there will be fre- 
quent zero crossings. There- 
fore, any program you use 
must be able to count at a 
high rate as well as look at all 
the filters, Such speed can on- 
ly be accomplished with a 
machine-language program. 

There have been various 
articles on speech recognition 
in а number of magazines, 
and l'm sure you will be seg- 
ing more in the future. I have 
a few designs on the drawing 
board for a speech-recogni- 
tion circuit. I will unveil one 
in a "Circuit Cellar" article as 
soon as it works well enough. 

Keep up your interest, and 
perhaps we'll bath be talking 
to our computers soon. ... 
Steve 


What's In a ROMT 


Dear Steve, 

I would like to do some 
game programming for an 
Atari video game, but I don't 
know what type of ROM 
(read-only memory) is used. 
Can you help me, or do you 
know where I can get the 
schematics for an Atari 
game? 

Frank Weatherford 
Gray TN 


Atari games generally con- 
sist of either 4 K- or 8 K-byte 
ROM packs. One of the pre- 
release ROM packs that 1 re- 
ceived had 2732 EPROMs 
(erasable programmable 
read-only memories) in il. 
This would imply that you 
could substitute 2716 or 2732 
EPROMs in most cases. 1 
have known some people 
who have taken ROMs out of 


inexpensive game packs and 
replaced them with their own 
software. . . . Steve 


Home-Control Design 


Dear Steve, 

I would like to ask you for 
some help. A friend of mine is 
a quadriplegic who has great 
difficulty when he is home 
alone. Because he is unable to 
type, a voice-operated sys- 
tem is most desirable. If you 
could design a system, he 
could get someone to install 
it, 

Jonathan Shaw 
Tampa FL 


You'll forgive me, of 
course, for no! wishing to 
design a system specifically 
for you. That is a tremendous 
undertaking which could 
take months, even years, of 
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work. Instead, I recommend 
that you contact Artra Inc. 
This company makes an in- 
terface card called House- 
master. I have tried it, and it 
works reasonably well. 

The company's address is 
Artra Inc, 4424 Vacation Ln, 
Arlington УА 22207, (703) 
527-0455. The interface sells 
for under $300 and  incor- 
porates tone generators, a 
BSR Х-10 AC remote-control 
section, and a voice-response 
system. It attaches directly to 
Digital Group and Heath 
H-89 computers, but it can be 
adapted to work with mauy 
others, Using this system, ЇЇ 
would be possible for your 
friend to turn on the lights 
with a voice command, ... 
Steve 


In "Ask BYTE," Steve Ciar- 
cla answers questions on 
any area of microcomput- 
ing. The most representative 
questions received each 
'month will be answered 


| and published. Do you have 


a nagging problem? Send 
your Inquiry to: 

Ask BYTE 

clo Steve Ciarcia 

POB 582 

Glastonbury CT 06033 

if you are a subscriber to | 

The Source, send your ques- 
tions by electronic mail or 


| chat with Steve [TCE317] 


directly. Due to the high 
volume of inquiries, per- 
sonal replies cannot be 
given. Be sure to inciude 
"Ask BYTE" in the address. 


Gone | 
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un Washingtan, DC 20045 
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Hands-On Training 

NRI trains you for action. You get 
real-life experience that builds priceless 
confidence, gives you working knowledge of 
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into the NRI Design 125,9 a complete com- 


bination of equipment, hardware, training, 
and reference materials. You'll design your 


Training includes NRI Design Lab, Beckman 
digital multimeter, Texas Instruments 
scientific calculator that you use and keep. 
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and verily operation, learning professional 
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Professional Equipment 
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professional-quality instruments like the 
Beckman 6-function, 26-range LCD digital 
multimeter. It gives you fast, accurate 
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You'll breadboard your designs on the 
unique NRI Circuit Designer. it features 
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with the Texas Instruments Т1-30 scientific 
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use in your work. 
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state-of-the-art electronics, each 
lesson is especially prepared for 
individualized instruction. Each 
subject is covered fully and 
thoroughly, but extraneous 
material is eliminated, language 
is clear and to the point, organi- 
zation is logical and effective. 
From Fundamentals of Electronic Circuits 
through Microprocessors, your lessons are 
designed with you in mind. 

No Experience Necessary 

You don’t have to be an engineer (or 
even a college student) to succeed. High 
school graduates with some algebra handle 
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Toward а Structured 
6809 Assembly Language 


Part 1: An Introduction to 
Structured Assembly Language 


Structured programming is the rage 
these days, as reflected in the growing 
popularity of structured high-level 
languages like Pascal and C. Yet most 
of the programs written today use 
languages that are not well- 
structured, such as FORTRAN, 
BASIC, and assembly language. 

Assembly language, widely used in 
industry, is becoming more and more 
available on personal computers. 
And although assembly language is 
the first and last bastion of con- 
voluted programming, there is a way 
to add structured programming 
statements to an existing assembly 
language. In fact, structured control 
statements can be added to any ex- 
isting language. 

Part 1 will examine the mean- 
ing of structured programming and 
present a set of structured control 
statements for the MC6809 assembly 
language, as well as programming ex- 
amples that use these structured 
statements. Part 2 will show how to 
add structured statements to the 
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MC6809 macroassembler or to any 
programming language. 


Structured Control Statements 

It has become popular, perhaps 
even faddish, to extol the virtues of 
structured programming. Yet its exact 
meaning remains rather ambiguous. 
Thus, the latest high-level language is 
sold much like the latest brand of 
shampoo: "It will leave your pro- 
grams cleaner and more man- 
ageable." 

When a language is said to be 
"structured," the usual meaning is 
that the language contains statements 
for the structured flow of control. Ed- 
sger Dijkstra is generally credited 
with originating structured program- 
ming with his letter in Communica- 
tions of the ACM (see references) 
which stated that the GOTO state- 
ment seemed to be a major source of 
programming errors. Since that time, 
the terms GOTOless programming 
and structured programming have 
sometimes been used inter- 
changeably. Yet the СОТО, in the 
form of jump or branch instructions, 
is still firmly fixed in machine instruc- 
tion sets of new computers. Let's see 
what is so bad about the GOTO and, 
at the same time, try to discover why 


it remains long-lived in spite of its 
reputation for abetting errors. 

Computers are general-purpose 
machines because of their ability to 
perform a different sequence of 
calculations based on tests of the in- 
put data, The most primitive com- 
puter instruction that allows this 
ability is a conditional branch in- 
struction, which transfers control to a 
different part of the computer pro- 
gram based on a run-time test, Ап ex- 
ample of this instruction is shown in 
listing 1. (See also figure 1.) This pro- 
gram changes the contents of А into 
its absolute value by using three sim- 
ple steps: 


е Тһе contents of А are compared to 
Zero; 

elf the result shows A greater than or 
equal to zero, then a branch is taken 
around the next statement; 

eElse the value of А is negated to 
make it positive. 


The ability to perform a condi- 
tional branch allows more than selec- 
tion between two different paths of 
program execution; by branching 
back to the beginning of a section of 
program, it is possible to create a 
loop (ie: a calculation that can be 
repeated many times). Listing 2 
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Listing 1: Assembly-language statements for determining absolute values. 


CMPA #0 
BGE POS 
NEGA 

POS вай * 


Listing 2: Assembly-language statements for adding the value 5 to each element of an ar- 


ray. 

+ 

ARRAY RMB 10 

+ 

START LDB #0 
LEAX ARRAY. PCR 

LOOP LDD B. X 
ADDD #5 
STD B,X 
INCB 
CMPB #10 
BLT LOOP 


shows an example of a loop that adds 
the value 5 to every number stored in 
an array. 

By the proper combination of loops 
and conditional branches, all the 
complexity of modern computer pro- 
gramming is possible—even the 
creation of programs that play a so- 
phisticated game of chess or balance 
the bank accounts of thousands of 
customers, 


If register А 1s less than zero 


negate it: 


Else continue 


DECLARE ARRAY 


INITIALIZE INDEX TO 2ERO 
POINT TO START ОҒ ARRAY 


ADD 5 TO ONE ARRAY 
ELEMENT 
UNTIL INDEX IS >= 10 


Problems arise when this primitive 
form of branch instruction is used 
directly to write programs. In both 
examples the branch instructions con- 
tain a condition that is tested for and 
a labeled location in the program 
where execution is to resume if the 
condition is true. The biggest prob- 
lem is the need for that label. 

A well-chosen label can make the 
branch instruction somewhat self- 
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explanatory. In listing 1, the word 
POS indicates that the branch occurs 
in the case of a positive number, In 
listing 2, there is indication that the 
branch forms part of а loop. 
However, programs of even mod- 
erate complexity will have numerous 
conditional-path selections and 
several loops, often nested one inside 
the other. For every branch, the pro- 
grammer must think up a label that 
somehow describes the operation of 
the program and yet is different from 
all other labels. Usually, the impor- 
tant operation to explain is the 
branch itself, so that a label] that has 
meaning for the branch instruction 
means nothing at the remote location 
in the program where the label is ac- 
tually defined. 

The difficulty in thinking up really 
meaningful labels quickly оуег- 
whelms the programmer, who would 
rather concentrate on getting his pro- 
gram to work. Thus, many assembly- 
language programs are filled with 
labels such as LOOP, ТООР2, 
LOOP3, etc. While this labeling 
might be useful for counting the 
number of loops in a program, it does 
not go far toward explaining how 
the program operates. Use of mean- 
ingless labels is not due to laziness on 
the part of programmers; rather, it 
stems from a limitation inherent in 
assembly language—namely the 
limitation of requiring labels at points 
of the program that are not important 
to the operation of the program. 

Although assembly language was 
used in these examples, the com- 
plaints are equally applicable to any 
language whose control mechanisms 
are those of a GOTO label, FOR- 
TRAN and BASIC programmers take 
note. 

The real problem with the GOTO 
construct is that it is foo general a 
programming form. It is incorporated 
into machine instruction sets for ex- 
actly that reason: it can efficiently im- 
plement many different higher-level 
constructs, From the point of view of 
the programmer, though, such gener- 
ality hides the specific construct he 
had in mind. 

Over the years, as new program- 
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ming languages were designed and 
tested, the use of various higher-level 
(ie: more abstract control structures) 
was explored. As a result, there is 
now a widely accepted set of such 
structures available in “structured” 
programming languages. Three of the 
most popular structures will be 


discussed individual Бу exploring 
their use in 6809 assembly language. 


MC6809 Language Structures 

Іп the system presented here, there 
are three different structuring forms 
available—one for conditional execu- 
tion and two for creating loops. 


EE DIRECT PAGE REGISTER 
ЕСИ CONDITION CODE AND (INTERRUPT FLAGS 


Figure 1: Register model of the Motorola MC6809 microprocessor. In addition to its 
program counter (PC) and stack pointer (S), the MC6809 has four user-programmable 
16-bit registers: X, Y, U, and D. (D is equivalent to a concatenation of registers A and 
B.). 


A AND B ACCUMULATORS (COMBINED AS D ACCUMULATOR) 
INDEX REGISTER 

INDEX REGISTER 

USER STACK POINTER AND INDEX REGISTER 

STACK POINTER 


PROGRAM COUNTER 


Listing 3: Example of the IF construct in standard assembly language and structured 
assembly language. This code checks the validity of an argument in the D register for 
use by a square root routine. 


Allowed registers: А, В, D X, Y, О, S. 


Allowed relational operators: 


EG —— equal tn 
NE -- not equal to 
GE -- greater than or equal to 
GT -- greater than 
LE —— less than or equal toa 
LT -- less than 
tructured Code Equivalent Code 
IF D, GE, #0 CMPD #0 
BLT LABELI 
JSR SGROOT JSR SGRODT 
ELSE BRA LABEL2 
LABEL! EGU + 
JSR ARGERR JSR ARGERR 
ENDIF LABEL2 EQU + 


Listing 4: Example of the IFTST construct. The routine takes the absolute value of the 
memory byte at CAT offset from the X register. 


Allowed registers: &':':B,D,X,Y.U,S, or address expression 


Allowed relational operators: EG, NE, GE, or LT. 
Structured Code Eguivalent Code 
IFTST (САТ, X), NE TST САТ, X 
BEG LABEL 1 
NEG САТ, X NEG САТ, X 
ENDIF LABELI EQU ж 
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They are: 


IF...ELSE...ENDIF 
WHILE...ENDWH 
REPEAT...UNTIL 


IF 

Together, the IF, ELSE, and ENDIF 
macros allow selection between two 
different paths of execution through 
the program, depending on the result 
of a conditional test. The form of the 
IF structure is: 


IF «register >,<relational 
operator>,<address expres- 
sion> 
(block of statements to be ex- 
ecuted if conditional is true ) 

ELSE 
(block of statements to be ex- 
ecuted if condition is false ) 

ENDIF 


Notice that the three structured 
statements serve to bracket two 
blocks of assembly-language state- 
ments. Should the condition prove 
true, the block between the IF and 
ELSE statements is executed; other- 
wise, the block of statements between 
the ELSE and ENDIF statements will 
be executed. 

Programmers who use an existing 
structured language may find the ter- 
minating ENDIF somewhat unusual. 
Pascal, for example, uses a 
begin...end pair to bracket a block of 
executed statements in all of its con- 
trol structures. It happens that having 
a different terminating statement for 
each control structure makes these 
statements easier to implement and 
easier to read. Once you are familiar 
with this style, the extent of a par- 
ticular statement is visible at a glance, 
unlike Pascal, where it is a tedious 
and error-prone process to match up 
each end with its corresponding 
begin. 

Listing 3 shows an example of an IF 
structure and the equivalent 
assembly-language statements. The IF 
statement forms a conditional test by 
a signed comparison (CMP instruc- 
tion) between the contents of an 
MC6809 register (either 8-bit or 
16-bit) and the contents of an effec- 
tive address. All user-programmable 
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registers, including the stack pointer, 
are allowed. Any signed relational 
operator is allowed, and the rela- 
tional operator names will be familiar 
to all FORTRAN programmers. 

The address expression may con- 
tain any of the MC6809 addressing 
modes. The ELSE and ENDIF state- 
ments serve as destinations for 
branches around the blocks of 
assembly-language statements, 
Notice that two labels are avoided for 
each IF structure, making the struc- 
tured code much simpler to write and 
read than its equivalent assembly- 
language form. The ELSE macro and 
the block of code following it are op- 
tional. 

Two other forms of the IF state- 
ment were created to take advantage 
of specific MC6809 instructions. Two 
different instructions are available on 


Listing 5: Exarnple of the IFCC construct. 


Allowed relational operators: Ей, 


the MC6809 to perform a test on a 
value: CMP (compare) and TST (test 
against zero). These are reflected in 
the IF and IFTST control macros. The 
IFTST macro generates a TST in- 
struction instead of a CMP instruc- 
tion, and so gives a signed com- 
parison of a register (or a byte in 
memory) with zero. Listing 4 shows 
an example of the IFTST statement. 

The ELSE and ENDIF macros are 
used with the IFTST in the same man- 
ner as with the IF macro. Optionally 
the programmer may add a third 
argument of #0 to improve readabili- 
ty, as in: 

IFTST D,NE, #0 

This third argument is ignored by the 
IFTST statement. 

А third form of the IF statement is 


NE, GT, GE, LT: LE. and 


CS -- carry flag is set 

СС -- carry flag is clear 

VS -- overflow flag is set 
ЧС —— overflow flag is clear 


Structured Code 


ROLA 
IFCC GT 

JSR DOIT 
ENDIF 


Equivalent Code 


ROLA 
BLE LABEL 1 
JSR DOIT 


LABEL? EQU hi 


Listing 6: Example of the WHILE construct. 


Allowed registers: same as IF. 


С, SOCKETS Allowed relational operators: same as IF. 


95 Вин —P.C, Wim Wrap Structured Code Equivalent Code 

85 

p » WHILE A, GT, #0 LABEL! СМРА #0 

r^ 58 BLE LABEL2 

95 P LSL B LSLB 

145 2 DEC A DECA 

2.60 82 ENDWH BRA LABEL 1 
142 LABEL2 EGU i 


Listing 7: Example of REPEAT loop construct. The routine will shift register B based on 
the value in register A. 
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Listing 8: Programming example written without the benefit of structured statements. 


* жож жо} ўз ой жой ж HES ой 


SAVLOB 
DIGCNT 
+ 
CVBTD 
CVDECI 
CVDEC2 


ғ 
CVDECS 


KIOK 


7 MEEDA " 


`R 


CONVERT BINARY TO DECIMAL AND STORE 3 CHARACTERS 
(AFTER EXAMPLE ON PAGE 10-10 OF MCÁABOO MICROPRO- 
CESSOR PROGRAMMING MANUAL? 


ON ENTRY: 

(D) = і6-ВІТ UNSIGNED BINARY VALUE. 

(X) = POINTER TO LOCATIONS RECEIVING CHARACTERS. 
REGISTERS USED: 

(Ү) = POINTER TO CONSTANTS FOR THE CONVERSION. 
ON EXIT: D AND X ARE BASHED: OTHER REGISTERS UNCHANGED. 


THIS SUBROUTINE IS RE-ENTRANT AND POSITIUN-INDEPENDENT., 


TEMPORARY STORAGE ОМ THE STACK IS: SAVLOB AND DIGCNT, 


EGU 0 TEMP. STORE LOW ORDER BYTE 
EGU 1 STORES COUNT TO CREATE DECIMAL DIGIT 
PSHS ү 

LEAS -2, 9 RESERVE LOCAL STORAGE 
LEAY KIOK, PCR 

CLR DIGCNT, S 

SUBD (Y 

BCS CVDECS BRANCH ON OVERFLOW 

INC DIGCNT,S INC CHAR BEING BUILT 

BRA CYDEC2 

ADDD ‚++ RESTORE PARTIAL RESULT 
STA SAVLOB;S SAVE LOW ORDER BYTE 

LDA DIGCNT,S 

ADDA #230 CHANGE DIGIT TO ASCII CHAR 
STA (X AND SAVE IN RESULT 

LDA SAVLOB,S RESTORE LOW ORDER BYTE 
CMPD #0 

BNE СУрЕСІ 


CLEAN UP STACK AND RESTORE REGISTERS 


LEAS 2,5 
PULS Y, PC 
STORAGE FOR CONVERSION CONSTANTS 
FDB 10000 
FDB 1000 
FDB 100 
FDB 10 
FDB 1 
END 


the IFCC, which selects an execution 
path based on the existing condition 
code flags. Its only operand is a rela- 
tional operator. Ап example of the 
IFCC appears in listing 5. At first 
glance this form of the IF may seem 
unnecessary, since it only generates a 
single branch instruction. It is useful, 
however, because it eliminates the 
need for the programmer to create a 


label. 


WHILE 

The WHILE...ENDWH statements 
bracket a block of assembly code to 
form a conditional-loop control 
structure. The WHILE specifies a 
signed comparison (CMP) of the 
same form used by the IF statement. 
The instructions between the WHILE 
and the ENDWH are executed as long 
as the condition is true. The condition 
is tested at the beginning of each 
traversal of the loop. An example of 
the WHILE statement appears іп 
listing 6. The code performs a multi- 


ple left shift of B based on a count in 
А. 


КЕРЕАТ 

The REPEAT...UNTIL macros pro- 
vide a conditional-looping construct 
in which the condition is tested after 
each traversal of the loop. Thus, the 
code in a REPEAT loop will always 
be executed at least once. The UNTIL 
macro specifies a signed comparison 
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Listing 9: The programming example of listing 8, written in structured assembly 


language. 


+ 


+ 
# 
SAVLOB 
DIGCNT 
# 


CVBTD 


CYDEC2 


K10K 


CONVERT BINARY ТО DECIMAL AND STORE 5 CHARACTERS 


EGU 
EGU 


PSHS 
LEAS 
LEAY 
REPEAT 
CLR 
SUBD 
IFCC 
INC 
BRA 
ENDIF 


ADDD 
STA 
LDA 
ADDA 
STA 
LDA 
UNTIL 


LEAS 
PULS 


FDB 
FD 
FOB 
FOB 
FDB 
END 


COMPUTERS 
ATARI" 800™ 
COMPUTER SYSTEM 

16k —*750.0 


48k —*898.0 


(WRITTEN WITH STRUCTURED MACROS) 


0 
1 


ү 
-2, S 
KIOK: PCR 


DIGCNT,S 

Y 

сс 
DIGCNT.,S 
CYDEC2 


(Y 
SAVLUODB, S 
DIGCNT,S 
#Ф30 

i M+ 
SAVLOE, 5 
D, EQ, #0 


TEMP STORE LOW ORDER BYTE 


STORES COUNT TO CREATE DECIMAL DIGIT 


UNLESS THERE WAS OVERFLOW 
INCREASE DECIMAL DIGIT 
LOOP TO TEST AGAIN 


RESTORE PARTIAL RESULT 
STORE LOW ORDER BYTE 


CHANGE DIGIT TO ASCII CHAR 
AND SAVE IN RESULT 
RESTORE LOW ORDER BYTE 


CLEAN UP STACM AND RESTORE REGISTERS 


2, = 
Үү, РС 


STORAGE FOR CONVERSION CONSTANTS 
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100 
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(CMP instruction) of the same form 
as that used by the IF macro. Listing 7 
presents an example of a REPEAT 
loop. The code will left shift B based 
on a count in А. 


Nesting of Structures 

The structured statements may be 
used anywhere in an assembly- 
language program. The block of 
statements bracketed inside one con- 
trol structure may itself contain other 
structured statements, This is known 
as the nesting of control structures. 
The only restriction to observe is that 
each control structure must be wholly 
contained within a single block of 
assembly statements; the statements 
of two control structures may not 
overlap. The number of control struc- 
tures contained one within the other 
is called the depth of nesting. 


Long Branch Option 

The structured assembly state- 
ments all generate short relative 
branch instructions, which may 
reference locations a maximum of 127 
bytes away from the location of the 
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branch instruction. If this range is ex- 
ceeded, a long branch is required; an 
error message will be printed telling 
which branch needs to be flagged as 
being "long." By appending the 
character "L" as an additional item in 
the conditional expression, the pro- 
grammer may force the generation of 
a long relative branch. 

Statements which cannot receive 
an L parameter will print an error 
message if an L is appended. The 
following statements may be flagged 
as "long": 


IF: branches over code between IF 
and ELSE or ENDIF 

ELSE: branches over code between 
ELSE and ENDIF 

WHILE: branches over code be- 
tween WHILE and ENDWH 

UNTIL: branches over code be- 
tween REPEAT and UNTIL ` 


For example, the L flag may be used 
with the IF structure as follows: 


IF О, NE, #BOTTOM,L 
(long-code segment) 


ELSE 
(short code segment) 
ENDIF 


Or; 


IF S, GT, 4STAKND 
(short code segment) 
ELSEL 
(long code segment) 
ENDIF 


In order to really demonstrate the 
difference these structures make in 
reading a program, "before" and 
"after" examples are shown in listings 
8 and 9, respectively, À program 
originally appearing in the MC6800 
Programming Manual has been 
recoded for the 6809, using control 
structures, This example is a compel- 
ling argument for using structured 
macros for two reasons: 


elt is not contrived: the original pro- 
gram is typical of assembly-language 
subroutines written by a "good" pro- 
grammer. 

eThe translation of structures into 


assembly code will produce exactly 
the same instructions as those in the 
original program. 


The second reason cannot be over- 
emphasized: the use of control struc- 
tures does not produce inefficient 
programs, The inefficiency associated 
with the use of high-level languages 
arises from other sources. 

The presence of the unstructured 
branch to CVDEC2 in listing 9 might 
at first seem to show that structured 
statements are inadequate for 
assembly-language programming. On 
the contrary, the branch couid have 
been replaced by structured state- 
ments at the expense of generating a 
longer assembly-language program. 
In fact, the branch shows that the op- 
timizing tricks sometimes required in 
assembly language can still be used 
with the structured statements. After 
extended use, it becomes obvious that 
the structured control statements are 
exactly what is needed in the vast ma- 
jority of programming situations, 

Part 2 of this article will discuss 
macros, the programming tools from 
which the structured statements are 
constructed. It will present the 
specific macros needed to create 
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PROLOG 


A Step Toward the 
Ultimate Computer Language 


Ron Ferguson 
137 University Ave W, Apt 907 
Waterloo, Ontario N2L 3E6 Canada 


What will the ultimate computer language be? What 
language will we be using once assembler language, 
BASIC, and Pascal have become museum pieces? Sur- 
prisingly, this question is easy to answer: there will be 
several ultimate computer languages. We even know 
what their names will be. They will be called English, 
Spanish, French, Russian, Chinese, etc. After all, the 
easiest language you could use to program a computer is 
the one you use to communicate with other people. 

Unfortunately, programming a computer in English is 
still in the future. For a computer to understand English, 
it must be able to cope with the ambiguities inherent in 
any natural language. It must be able to deduce facts you 
don't bother specifying because they are "obvious." (No- 
thing is obvious to a computer unless it has been pro- 
grammed to realize it is obvious, Everything must be 
stated explicitly and precisely.) 

Today, though, we do have a language, called PRO- 
LOG, that simplifies the task of informing a computer 
about obvious (and not so obvious) facts. The name 
PROLOG is short for "PROgramming in LOGic"; how- 
ever, you do not have to be familiar with formal logic 
theory to use PROLOG. In fact, the language is so simple 
a child can learn it. Yet its very simplicity makes it far 
more powerful than any other language currently avail- 
able for use on microcomputers. 

PROLOG is a programming language ideally suited to 
the manipulation of knowledge. A PROLOG program 
consists of facts about a certain subject. You can ask 
PROLOG questions and it will attempt to answer them 
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using the facts it has been told. 

Facts are expressed in PROLOG in a concise manner. 
The fact that John is the father of Tom is expressed by the 
one-line PROLOG program: 


father(john, tom). 


The relationship, father, appears first, followed by the 
arguments (in parentheses) to which the relation applies. 
This data structure is called a term. The only potential 
area of confusion is the order in which the arguments are 
written. As a rule, the subject of the relation is the first 
argument and the object is the second. With this pro- 
gram, you can now ask PROLOG whether John is the 
father of Tom: 


father(john, tom)? 
to which PROLOG will respond: 


yes 


Note that the only difference between telling PROLOG 
that John is Tom’s father and asking PROLOG whether 
John is Tom's father is the punctuation mark at the end of 
the statement. Ап assertion always ends with a period; a 


question always ends with a question mark. If you ask 
whether John is the father of Bill: 


father(john, bill)? 
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PROLOG will respond: 
no 


because it does not have any information to indicate that 
John is the father of Bill. 

You can ask PROLOG more complicated questions 
such as who the father of Tom is by typing: 


father( 96 who,tom)? 


The % at the beginning of "96who" indicates that 
“who” is a variable. When a question contains а 
variable, PROLOG attempts to assign a correct value to 
the variable. PROLOG will respond to the above ques- 
tion with: 


%who = john 


If PROLOG cannot find a correct value for the variable, 
it again responds no. 


father( % who, bill)? 


no 


As is the case in most programming languages, it does 
not matter what name you use for a variable. You can 
have used "96x" instead of "96who". However, unlike 
most programming languages, a PROLOG variable's 
scope is limited to the statement in which it appears. If 
the same variable name is used in two separate 
statements, there is no connection between them. They 
are treated as different variables. 

So far, PROLOG appears to be nothing more than an 
easy-to-use data-base language. You can store informa- 
tion and retrieve it later by asking questions. What makes 
PROLOG more than just another data-base language is 
that you can teach PROLOG how to manipulate the facts 
you have given it. Assume that you have made the 
following assertions: 


father(bill,john). 
father(john, tom). 


From these assertions, you can deduce that Bill is the 
grandfather of Tom, PROLOG can also make this deduc- 
tion if you tell it the fact that the father of the father is the 
grandfather. In PROLOG this fact is stated as a clause: 


grandfather(%x, %z) — father(%x, %y),father(%y, %2). 


— means “is implied by” or "is true if,” The term to the 
left of — is true if the terms to the right of — are true. The 
term to the left is called a goal, and the terms to the right 
are called subgoals. The goal is true if the subgoals are 
true. The goal is also referred to as the head term of the 
statement. 

Note that variables have been used in the clause to 
make a general statement about what it means for some- 
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one to be the grandfather of someone else. PROLOG сап 
use this general statement to answer specific questions. If 
you ask the question: 


grandfather(bill,tom)? 


PROLOG will attempt to answer by setting "96x = bill" 
and “%z = tom" in the definition of grandfather, This 
creates an instance of the grandfather definition of the 
following form: 


grandfather(bill,john) — 
father(bill, Фу), father(96 y, tom). 


This states that Bill is the grandfather of Tom if Bill is 
the father of a person who is the father of Tom. By the 
first two assertions, PROLOG knows that Bill is the 
father of John and John is the father of Tom. Therefore, 
PROLOG will respond with a yes. 

If you ask PROLOG to find two people such that one is 
the grandfather of the other: 


grandfather( 46x, 95 у)? 
PROLOG will respond: 
%х = bill, Фу = tom 


Nonprocedural Languages 

Most computer languages currently in use (such as 
BASIC and Pascal) are procedural: a computation is per- 
formed by executing a series of actions in a precise order. 
Each statement of a procedural language represents only 
one step in an algorithm. This means that the correctness 
of an individual statement cannot be determined by ex- 
amining the statement by itself, Instead, you must ex- 
amine the entire algorithm in which the statement occurs 
to determine if the statement is correct. For example, 
i = I + 2 is a typical statement in a procedural lan- 
guage. If you are asked to determine whether the state- 
ment is correct, the most you can say is that its syntax is 
correct (ie: it is a valid statement in the language). This 
does not necessarily mean that the statement is the cor- 
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rect one to use at that particular stage of the algorithm. 
Perhaps the correct statement should be I = I * 2. You 
cannot tell without looking at the rest of the code in 
which the statement appears. 

In PROLOG, on the other hand, you can determine 
whether a statement is true by examining that statement 
only. The correctness of the PROLOG statement that 
defines grandfather can be determined independently of 
the rest of the PROLOG program. À statement in a PRO- 
LOG program corresponds to an entire subroutine in a 
conventional programming language. Thus PROLOG 
programs are extremely modular. PROLOG carries the 
"divide-and-conquer" approach of structured program- 
ming one step further. 

Another advantage of nonprocedural languages is that 
the order in which statements occur is irrelevant. Each 
PROLOG statement represents a fact, and it does not 
matter in what order PROLOG is told the facts. This 
means that you can increase the power of a program by 
adding new statements, and in most cases this does not 
require any modification of the statements that are 
already there. For example, the definition of grandfather, 
given earlier, is true, but it is only a partial definition. 
One must add the following statement to obtain a com- 
plete definition: 


grandfather(96x, Фу) — 
father( %x, 95 z), mother( %2, Фу). 


Assume that the following assertions are also made: 


mother(jane, alice). 
father(bill,jane), 


Now if you ask for a grandchild of Bill: 
grandfather(bill, % grandchild)? 
PROLOG will respond: 
% grandchild = tom 


You can also find out if Bill has another grandchild by 


BANALOG 1/0 - PERIPHERALS - 
9 Low/High Level A/D 280/ 28000 e Fissibis Disks 10 1Mb 
зыри Д а Winchester Disks io 200Mb 
е an е T 
e Diera aliat? Singlo End LSI -1 1 [Р ОР-1 1 6800/09/68000 дреме чн 
6 12/14 8h Reroute өсем бармы 
e eaciulion а а т e 
6 Vider Giglirers Data Acquisition Multi-Processing сито оиа, 
© MuRiple РАСЕ WSYSTEMS - 
= al vt- -ASC MICRO-COMPUTER SYSTEMS. өтейін Eom unity 

А Featuring a full range of industry standard 8 and 16 Ви Micro-Processors, Memories, peerage mag or 
MUR e МО Controllers, Analog/Digital Modules and Communications Units. vie nma Da” 
e Programmable Timers Expedited delivery on the latest lechnology in Micro-Computers, Disk Memories e Poriabia GAS Option 
күч Түрү эма and Peripheral options, including Software and System Integration. © Centro! Cantols/Duglays 
ЫЛ nig ASC Micro-Computer Systems are offered with optional ІЕЕЕ/5-100 Bus, INTEL hic 


COMMUNICATIONS - 
e Synchronous 1a 000КВ 
€ Anynehrongus (0 24K8 
өзегі 05-222 or 20 Ma. 


Ф ЕЕЕ $88 - 78 GPIB 
eDisitibuted Sysiams 
e BiSync - DEC asl - 1.25 


20401 Harper Ave. 
St. Clair Bhores 
Michigan 40081 
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MULTI-Bus, MOTOROLA EXOR-Bus, ог STD.Bus compatible Micro-Processors, 
Memories, I/O Controllers, and Enclosures to your specifications. 
Call ASC for prompt quotations on Micro-Computer configurations. 


f ASC Computer Systems ‚5% 


ӘСР/М Operating Systeme 

e Mulil-Usar Supperi 

Fortran, Ми, Parco 

eDAS - Process Langusges 

@ MACAO & Assamblar Language 
S kawork Commuslcstions 

e Graphics and Appiicallons 
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Al last, уди can gel a microcomputer 
business application development system 
that is designed for one purpose 

only . fast production of bug-free 
professional-looking cuslom business 
applications. 


"Thinks" the Way Business Thinks 
Quic-N-Easi is the revolutionary screen- 
format-orienied application development 
system thal thinks in terms of transactions, 
records and fields. The same way business 
thinks, Quic-N-Easi expects an application 
lo include custom formatted key entry. ii 
leis you set up the character, field, and 
record validity checks business wants by 
merely filling in the blanks. It automatically 
signals in real time when errors occur 
and "explains" what is wrong in plain 
English messages you select for each 
custom application. 


Much Faster than BASIC 
Quic-N-Easi programming is much faster 
than BASIC because the standard busi- 
ness applications (key input, file handling, 
and output reparting) are handled via 
pre-programmed parameter driven sub- 
routines. Ta produce finished professional 
looking custom business programs, you 
тегеіу: 


Е Draw the business formats directly 
on the CRT in minutes. 


Е Fill in the blanks for field attributes, 
validalions, tables, etc. 


Invoke the Quic-N-Easi interpreter 
lo check fields against tables, check 
limits, access data files, and perform 
business calculations, etc. 


t 
Wei) d № 


Announcing the quick and easy way 


E Optionally define file and output 
formats right on the screen. 


Pays for Itself in a Week 

By eliminating the coding drudgery of 
writing screen, field, file, and format 
programs in BASIC, programmers are 
free to concentrate on the unique business 
aspects of each сивіот application. No 
professional programmer can afford to 
develop one more business application 
without Quic-N-Easi. The savings are so 
significant with Quic-N-Easi, it can actually 
pay for itself in only one week. 


Gives You Much More than a 
Screen Builder... the Only 
Complete Business Development 
System for Microcomputers 
Quic-N-Easi handles the entire application 
development job from key entry 1o final 
output. You get everything you need, 
including detailed documentation to begin 
writing professional programs the first 
day. You get... 
Е А singularly capable Quic-N-Easi 
screen builder 
Е A comprehensive parameter driven 
Quic-N-Easi content editor 
A full Quic-N-Easi inlerpreter 
language 
А complete Quic-N-Easi file 
management system with Index 
Sequential, Random, and 
Sequential File Access Method 
A complete Quic-N-Easi print format 
handler 
A detailed Quic-N-Easi reference 
manual 


to write custom business applications 
in hours instead of weeks. 


A Quic-N-Easi self-teaching guide 
Е А Quic-N-Easi quick reference card 
An interface to other program files 


ORDER NOW—Don't Waste 

One More Day Coding BASIC 

Your time is too valuable to waste hours 
on end writing BASIC code. The first 
week you use Quic-N-Easi, your finished 
business programs will look better, run 
better, and return more dollars to you. 
Don't delay. Order Quick-N-Easi today. 
Phone ...216 968-0689 
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STANDARD MICROSYSTEMS INC. 
136 GRANITE HILL COURT, LANGHORNE, РА 19047 


Pricing Information 

а Complete Quic-N-Easi system $395 
a Manual only $60 

а Visa and Mastercard accepted 

e Dealer inquiries Invited 


Minimum System Requirements 
48K e CP/M e Z80 * Floppy Disc 


Other Dísk Formats е 8" Single Density 
Vector Graphics е Micropolis Model 2 


Customized Versions e TRSBO Mod ll, 
ТА580 Mod Ill, APPLE, OSBORNE, 
INTERTEC, VECTOR , ZENITH 

Apple, CP/M, Intertec, Micropolis, and TRS8D are 

trademarks of Apple Computer, Digital Research, Interiec 

Data Systems, Micropalis Corp., and Tandy Corp. 


PRINT NEATLY 
SO WE KNOW 
WHERE TO SEND 
YOUR CHECK. 


ШЕШ ШЕШ ШЕШ ШЕШ ШЕШ ШЕШ ШЕШ ШЕШ ШЕШ ШЕШ ШЕШ ШЕШ ПЕШ Gs — 
Г (PLEASE PRINT: THIS IS YOUR SHIPPING LABEL) 1 
FROM: ron і 
i Address { 
City/State/ZIP 
i J 
В i 
| то:  Ashton-late - 
А Suite 1510 i 
B 3600 Wilshire Boulevard { 
{ Los Angeles, СА 90010 " | 
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Buying new software is the pits, 
isn’t it? 

You read an ad and it sounds 
terrific, so you ask around, then buy 
the manual. 

5о far, so good —so you spring 
several hundred dollars for the 
package. 

And it does exactly what they 
said. But to get exactly what you 
want, you re going to have to change 
the way you run your business. Or 
go through so much hassle that 
you're not sure it's worth it. 

So you grit your teeth and suffer, 
or put it on a shelf to gather dust. 

Sounds familiar, doesn't it? 

But there is at least one known 
exception: an exceptional DBMS 
called dBASE II. 


For database fans, an offer 
you shouldn't refuse. 


dBASE II is the only high- 
performance relational Database 
Management System for micros. 
And it's the only DBMS that can 
help you get the DBMS that's right 
for you, no matter which DBMS 
you may want. Here's how: 

If you have a 48k micro with 
СР/М, send us its model number 
and the size of your drives along 
with $700 (CP/M 86 version soon — 
call if you can't wait). 

We'll send you a copy of dBASE П 
that you can run on your system, 
solving your problems your way, 
for 30 days. Then just send every- 
thing back and we'll return your 
money, no questions asked. 

During that 30 days, you can find 
out how much a real database 
management system can do for you. 
How it will affect your operations. 
Exactly what you want done. And 
precisely how you want to do it. 

Then even if you go for some 
other system, you'll be an informed 
buyer. 

And it never hurts to know what 
you're doing. 
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IBM just caught up. 


бо can you. 


With dBASE II, you'll get the 
same kind of system for your micro 
that IBM introduced a few months 
ago for their mainframes. 

It's a relational DBMS, and that 
makes it different from any other 
micro system you've ever seen. 

[n a relational database, the data 
is organized as simple tables, with 
records as the rows and the data 
fields as the columns, muchlike your 
data is organized now. Data rela- 
tions are logical, so that you can 
zero in on the specific information 
you want without knowing a thing 
about the pre-defined sets, pointers 
or other cumbersome structures of 
hierarchal and network DBMS's. 

And unlike file management 
systems, dBASE II gives you pro- 
gram and data independence, You 
can change your database structure 
without re-entering your data and 
without reprogramming, or change 
some or all of your programs with- 
out touching your database. And 
the same database can be used for 


any number of different applications. 


dBASE II is a stand-alone 
applications development 
system. 


You don't need an extra support 
language, because dBASE II comes 
with its own Applications Devel- 
opment Language (ADL). With ADL, 
you can use simple English-like 
statements to manipulate your data, 
or use built-in structured constructs 
to prepare sophisticated applica- 
tions packages. It's simple and easy 
to use, yet extremely powerful. 

You create a new database and 
start using it in a minute or less. 
Just type CREATE, then respond to 
system prompts to name the file and 


define the fields. Now enter the data. 


Add data to an existing database 
instantly, whether your file has 


Ashton-late 
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10 records or 10,000 records, by 
typing APPEND, then entering the 
information. 

UPDATE, MODIFY, JOIN and 
REPLACE whole databases or 
individual records and characters. 

Add or delete fields in your data- 
base structure without re-entering 
all your data. 

And with dBASE II, it's easy to 
get information out once you've put 
the data in. 

Do automatic calculations on 
fields, records and databases with a 
few keystrokes. 

Organize months' worth of data 
in minutes with REPORT (printing 
optional), and get your reports 
today instead of tomorrow. Use 
the built-in SORT, with single or 
multiple keys. Or INDEX your 
data, then FIND it in seconds, even 
with floppies. 

You can use dBASE II inter- 
actively or store a sequence of com- 
mands to automate your accounting, 
billing, mailing lists or whatever 
data you have to manage. 


You'll wonder how you 
managed without it. 


dBASE Il is the most powerful, 
easiest to use DBMS you can get for 
a micro. 

And instead of poring over the 
manual, you can run it hands-on, 
in-house to see exactly what it can 
do for you. Try it. 

What have you got to lose? We 
even provide the label so you can 
send it back. 

Ashton-Tate, 3600 Wilshire Blvd., 
Suite 1510, Los Ángeles, CA 90010. 
(213) 666-4409. 
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typing 7. Now PROLOG will respond: 
% grandchild = alice 


If you ask whether Bill has other grandchildren besides 
Tom and Alice by typing 7 once more, PROLOG will re- 
spond with a no. 
The two partial definitions for grandfather can be com- 
bined into one statement: 
grandfather(%x, %y) — Ға!һег( %x, %2), 
(father(%z, %y);mother(%z, %y)). 


The semicolon between “father(%z,%y)" and "mother 
(%z, Фу)" means that one or the other must be true. 
А term can have any number of arguments. To say 
that Alice is pretty, you would type: 
pretty(alice). 


Now you can ask PROLOG to find a pretty grandchild of 
Bill, as follows: 


grandfather(bill, % grandchild), pretty( % grandchild)? 
to which PROLOG will respond: 


% grandchild = alice 


How PROLOG Works 

To use PROLOG you do not need to know how it ac- 
tually arrives at its answers. If you have specified al] the 
required information, PROLOG will find the answer as if 
by magic. However, it is interesting to know how it goes 
about coming up with a solution. 

Basically PROLOG attempts to solve goals from left to 
right. For a given goal, PROLOG attempts to find a state- 
ment whose first term (the only term in an assertion; the 
term to the left of the — in a clause) can be made to 
match the goal. It then attempts to solve the subgoals of 
that statement. Of course, if the statement is an assertion, 
there are no subgoals. If the subgoals can be solved, 
PROLOG then proceeds to the next goal. If one of the 
subgoals cannot be solved, PROLOG backtracks and 
tries to find another statement whose head term matches 
the goal. If there are no untried statements left, PROLOG 
realizes it cannot solve this particular goal. 

This does not necessarily mean there is no solution to 
your original question. If the goal PROLOG is working 
on is actually a subgoal of one of your original goals, 
there may be an alternate solution of the original goal 
that does not involve the failed subgoal. PROLOG will 
backtrack further and try to find an alternate solution; it 
gives up only when it can find no solution to any of your 
original goals. 

Let us examine in more detail how PROLOG works. 


Listing 1: Assertions that specify the environment. PROLOG attempts to answer questions based on facts and relations that it 
knows, stated in special syntax. Questions are broken into goals to be achieved from left to right. 


father( bill, john). 
father( john, tom). 
father(bill,jane). 
mother(jane,alice). 


grandmother( $x, ty )<- father( tx, ty), ( father( %2,%у); поҒһег( %2,%у)). 
pretty(alice). 


in programming in Pascal 
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McGraw-Hill Bookstore 


The Only Book That Is Machine Specific in 
Teaching Pascal on the Apple 


APPLE-PASCAL 
by Peckham and Luehrmann 
* Teaches the total beginner to become competent 
ә Offers concrete experiences in creating, running 
and debugging actual programs in Pascal 


This hands-on guide will teach you about Ihe editor, the 
operating system commands, even the keyboard layout 
and labels of the Apple computer. 384 pp. $13.95 


Please print clearly. 


жалы ал MB UN AN сық т 
| McGraw-Hill Bookstore g- і 
1221 Avenue of the Americas "ds 


Please send me_____ copies of 
APPLE-PASCAL at $13.95 each. | 


| 

| 

| МаѕіегСага_ Міѕа___ АтегЕхр__ | 
| Account No. ———————— Expires — | 
| 
| 
| 


Мате) 


Address | 
Add sales tax plus $2.50 postage, handling 


se реча орар E] 


Circle 243 on inquiry card, 


4 New Games From Hayden 


In the SARGON Tradition! 


New! KLONDIKE 2000 


(Trackman) A Space Age Treasure Hunt! 
An exciting new game of fabulous 
treasures, hidden caves and dangerous 
robots! The object: to become the richest 
player. Finding the gold is only half the 
battle. . the other half is keeping it. You'll 
need robots to guard your fortune. How 
do you make a robot your ally? Simple - 
feed it more power chips than its previous 
owner did, or you can overcome the 
enemy with robots you have already won. 
For one to four players. 

*10209, Apple II Disk, $24.95 


New! TRS-BO GALAXY OF 


GAMES 

(Savolaine, Dilley and Wilkerson) 4 For the 
Fun Of It! Choose from four challenging 
games and enjoy hours of fun! 
HANGMAN -a word game enthusiasts will 
love this computerized classic that features 
excellent graphics! ONE ARM BANDIT- 
brings slot machine excitement into your 
own home. SKUNK -a unique dice game 
with special sound effects. JACKS-a card 
game to play with the computer or your 
friends; trade high cards for low cards and 
compete for the lowest point total. 
#09903, TRS-80 Models I and ІШ, 
314,95 


Г тин шин шә» —À шәп каз ДЫШ шин өзне A мән DD Бин 


ORDER NOW! 


Hayden Book Co., Inc. 
50 Essex St. Rochelle Park. NJ 07662 


Please send me the software checked. 
Residents of NJ and CA must add sales 
tax. Narne of individual ordering must be 
filled in. Offer good tn US only. Payment 
must accompany orders from P.O. Box 
numbers. 

ГІ Enclosed is my check ог money order. 
ГІ Please bill to my Master Card or 
VISA account 4 


Interbank 7 Exptration Date 
О 01209 D 03440 
C] 03404 [1 03444 
D 03408 (2 03484 
O 03409 Г] 07403 
[] 03410 [1 09809 
П 03414 О 09903 
[] 03418 
Name 
Address 
City / State / Zip PREIS 
B 11/81-009 


50 Essex Street, Rochelle Park, NJ07662 BOO 
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SARGON li 


(Spracklens) The first great computer 
Chess program! “We are impressed with 
the progre n's speed, its opening book, 
and its m :h improved end дате. . . Save 
your mon: у and buy SARGON Il, . .” 80 
Software Critique. 7 levels of play, and 
levels 0-3 n tournament time. It has 
randomized opening book for all levels 
through three moves. Special hint mode 
included at all levels except 0 will suggest a 
good (but not necessarily the best!) move 
you can next make. 

#03404, Apple П; 

#03410, OSI CIP; 

“03418, TRS-80 Models I апа Ш; 
*03440, OSI C4P; 

each tape $29.95 


*03408, TRS-80 Level II Disk; 
#03409, Apple II Disk; 
*03414, OSI CIP Disk; 
*03444, OSI САР Disk; 
*03484, OSI C8P Disk; 

each disk, $34.95 


Available at 
your local 
computer store! 


New! TETRAD 

(Hess) Now try a 3-dimensional Tic Тас 
Toe and enjoy beautiful color, surprising 
sound and a choice of 3 levels of difficulty! 
A real challenge that allows 76 winning 
combinations. Tetrad adds a new 
dimension to a familiar game, as you battle 
the computer to get 4 in a row ín any 
direction. 

*09809, Apple II Disk, $19.95 


New! MIND THRUST 
(Sackson and Wazaney) Match wits with 
the computer! Be the first to complete a 
chain across the board. Switch sides at any 
time and control your opponent's pleces as 
he controls yours. 

*07403, TRS-80 Tape, $16.95 


Soon to be 
available 


CHAMPIONSHIP GOLF 

ALIBI 

STAR TRADERS 

ASTEROID BLASTER 

QUICK SILVER /CRAZY COURSE 
WORD SOLITAIRE 


Other Hayden 
Gameware... 


REVERSAL (Apple Il) 
BLACKJACK MASTER 
(TRS-80 Level II; Apple Version 
Soon to be Available) 

BATTER UP"! А Microbaseball 
Game (TRS-80 Level Ш) 
GRIDIRON: A Microfootball 
Game (TRS-80 Level П) 


For Orders, Inquiries and Technical Support Call Toll Free 
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* ATTENTION ALL APPLE USERS* 


(602) 998-9411 


Desert Computer announces a new online software 
order service available 24 hours a day. Our complete 
catalog and order information are available on this 
system and on the Source. On the Source use mail to 
TCH860 to order and use >BASIC (11)TCH860>READ 
to view the catalog. Our system can be reached at the 
number above. If you do not have a modem you can send 
a sase to the address below or use the reader service 
number. We carry nationally known brands at discount 
prices. 


Take the BYTE out of Software Cost 


DESERT COMPUTER P.O. BOX 4841 SCOTTSDALE, 4285261 


9 Components Express, Inc. 


"Have you Kissed your computer lately?" 
1380 E. Edinger. Unit CC Santa Ana. CA 92705(714) 558-3972 


BROAD BAND MICROWAVE 
RECEIVER SYSTEM 


RON STALL 
SN 


сы 


With built-in-Converter to channel 

2, 3, or 4 of any standard TV set. 

Line of sight Io 250 miles 

Will receive within the frequency band from sateliies primary 


microwave stations. and repealer microwave boosler 
stalions 


CONTENTS Packaged in 19"x19"x4 1/2" corrugated carton complete 


24" Dish e 300 Ohm to 75 Ohm Adapler 
Feed-Horn Receiver е 750 Ohm to 300 Ohm Adapter 
Mounting Bracket e 50 Feet Coax Cable with Connectors 
Maunting Clamp е 3 Feet Coax Cable with Connectors 
в instructions 
WARRANTY 
180 days for ай! factory detects and electronic failures for normal 
useage and handling — Defective sub assemblies will be replaced 
with new or re-manulaclured sub assembly on а 48 hour exchange 
guarantee, 


This &ystem 15 riot kil and requires no additional devices or equipment other than 
a TV set lo place moperaton DEALER INQUIRIES INVITED. 


НАМІЗЕ 
SCOPE: 
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Assume that the statements in listing 1 have been made. 
Now assume that PROLOG is asked this question: 


grandfather (bill, grandchild), pretty( %grandchild}? 


Because PROLOG attempts to answer questions by 
solving goals one at a time from left to right, it will first 
attempt to solve “grandfather(bill, %grandchild)”. It 
searches for a clause whose first term is grandfather, 
There is only one clause whose head term is grandfather, 
so PROLOG tries to match "grandfather (bill, %grand- 
child)” with “grandfather(%x, %y)”. A match can be 
made by setting “%x = bill" and “Фу = %grandchild”. 
This substitution is applied to the subgoals of that state- 
ment, which may be expanded to: 


father(bill, %z), (father(%z, % grandchild): 
mother( %z, %grandchild)) 


PROLOG now attempts to solve "father(bill, %2)”, 
The first three statements have father as a head term, so 
PROLOG tries them one after the other, The first state- 
ment matches if 2 = john"; it is an assertion and has 
no subgoals. Therefore, PROLOG can proceed to the 
next goal in the expanded statement. Here there is a 
choice between  "father(john, ?»grandchild)' and 
"mother(john, %grandchild)”. PROLOG attempts to 
solve the first alternative. It tries to match 
"father(john, %grandchild)” with the first given state- 
ment, but fails because the first arguments do not match. 
It then tries the second statement, and this time succeeds 
with the substitution “%grandchild = tom”. 

Now all the goals of the expanded statement have been 
satisfied, so PROLOG attempts to solve the last goal of 
the original question. Since “%grandchild = tom”, the 
goal is "pretty(tom)". There is only one clause whose 
head term is "pretty", but "pretty(tom)" does not match 
"pretty (alice)". At this point, PROLOG backtracks to 
the last place where there was а choice—between 
"father(john, ?6grandchild)' and "mother(john, %grand- 
child)" — and selects the alternate choice: "(mother(john, 
% grandchild)", This choice does not work either because 
the fourth statement is the only one whose head is 
"mother" and  "mother(john, ?b»grandchild)' cannot 
match "mother(jane, alice)". 

So PROLOG backtracks further and tries to solve the 
first goal of the expanded statement again. 

First, it tries to match "father(bill, 2)" with the second 
statement but fails. Then it tries to match "father 
(bill, %2)” with the third statement, and this time suc- 
ceeds by setting “%z = jane". Now PROLOG attempts 
to solve the second part of the expanded statement, 
which is a choice between "father(jane, %grandchild)’ 
and "mother(jane, ?6grandchild)". Once again PROLOG 
attempts to solve "father(jane, %grandchild)” first but 
fails. Then it attempts to solve "mother(jane, %grand- 
child)'. This time it succeeds by matching "mother 
(jane, %grandchild)” and setting "96grandchild = alice". 


PROLOG now tries to solve the last goal in the original 
question, which is now "pretty(alice)". This goal matches 
the sixth statement, so “%grandchild = alice" is an 
answer to the original question. 


Controlling Robots 

Now consider how a PROLOG program could be used 
to control a robot. Assume that a human and a robot are 
inside a rocket that has landed on the surface of a planet. 
The rocket has an airlock. On the planet there is a 
building that contains rocket fuel. There is also a cave 
with a key to the building. The cave also contains gold. 
The robot is able to lift the key, the fuel, or the gold (but 
it cannot lift the rocket). This situation can be described 
in PROLOG as shown in listing 2. 

The statements in listing 2 represent the state of the 
robot's environment. Аз the robot interacts with the en- 
vironment, some of the statements may cease to be true, 
To keep the description of the environment up to date 
you must һауе a way to delete statements no longer true. 
PROLOG provides a built-in function, called delete, to 
eliminate specified statements; another built-in function, 
called assert, can be used to add statements. 

Now you can specify commands for the robot to at- 
tempt to obey. The first command will make the robot 
fetch an object to a specified place (see listing 3a). 

The first subgoal, "inside( % object, % place)", checks to 
see if the object is already where you want it, If it is, the 
robot does not need to do anything. If it isn't, the robot 
must pick up the object, move to the required place and 
drop it. Note that the terms “pickup(% object)", "moveto 
(?oplace)', and “drop(%object)” have been grouped 
together within parentheses to show that the semicolon 
operator applies to all of them. 

In order for the robot to pick up an object (see listing 
3b), the object must be liftable. The robot must move to 
the place where the object is in order to pick it up. As- 
suming that the robot can carry only one thing at a time, 
it must be empty-handed when it picks up an object. 


Listing 2: Hypothetical envíronment found in a simulated space 
expedition. Through a series of commands specified in listing 3, 
a robot can be made to perform complex tasks, such as exiting 
the craft, and finding and returning with fuel—all with a simple 
instruction from the user. 


inside( human, rocket). 
inside(robot,rocket). 
inside( fuel,building). 
inside(key,cave). 
inside(gold,cave). 
entrance(airlock,rocket). 
entrance(door,building). 
entrance(hole,cave). 
closed(airlock). 
closed(door). 
liftable(key). 

liftable( fuel). 

liftable( gold). 
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Listing 3: Fundamental commands built to control the hypothetical robot. In each case, the commands are constructed of goals and 
subgoals that are either basic enough for the robot to perform directly or are further broken into subgoals. 


3a 


fetch( tobject, %place)<-— inside( tobject, tplace ); 
(pickup( $object ), moveto( $place ),drop( tobject )). 


3b 
pickup( tobject )<- liftable( tobject), 


inside( tobject, tplace ),moveto( place), 
emptyhanded, assert(holding( tobject )). 


3c 


emptyhanded <- (һо141п(( tobject ), drop( %object ));true. 


3d 


drop( tobject )<— delete(holding( tobject )). 


зе 


moveto( place ) <— inside( robot, $place ); 


(inside( robot, tplace2 ), leave( tplace2 ),enter( $piace ) }; 
(outside( robot ), enter( tplace)). 


3f 


leave( tplace ) <- entrance( $x, %р1асе), ( (closed( %x), open( $x) ); true), 
delete( inside( robot, place), assert( outside( robot )), 
((holding( tobject ),delete( inside( tobject, tplace )), 
assert( outside( tobject )))strue). 


enter(%place)<- entrance( %х,%р1асе),(( closed( +x), open( $x) ); true), 
delete( outside( robot )),assert( inside({ robot, tplace)), 
( (holding( tobject ), delete( outside( tobject)), 
assert( inside( tobject,tplace)));true). 


34 


open( доог) «- (holding( key );(inside( key, tplace ), pickup( key), leave( %р1асе))), 


delete( closed( door )). 


Finally, you must assert that the robot is now holding the 
object. 

In order to be empty-handed, the robot must drop 
whatever it is holding (see listing 3c). If it is not holding 
anything, it is already empty-handed, so the built-in true 
function (which always succeeds) is executed. 

When the robot drops something, you must delete the 
statement that says it is holding the object (see listing 3d). 

Depending on where the robot is located initially, there 
are three possible actions that the robot must perform to 
move to a specified place (see listing 3e). 


elf it is already at the specified place, it does not need to 
do anything. 

e [f it is inside some other place, it must leave that place 
and enter the specified place. 

elf it is already outside, it must enter the specified place. 


To leave a place (see listing 3f), if the entrance is 
closed, the robot must open the entrance. You must also 
remember to delete the fact that the robot is inside the 
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place, and assert that the robot is now outside. If the 
robot is holding something, you must assert that the ob- 
ject also moves outside. Entering a place is accomplished 
similarly. To open the door to the building, the robot 
must either be holding the key or it must pick up the key 
(see listing 3g). Assume the robot can open the rocket's 
airlock automatically: 


open(airlock — delete(closed(airlock)). 


Now you can order the robot to fetch the gold to the 
rocket with the command: 


fetch(gold, rocket)? 
The robot will leave the rocket, enter the cave, pick up 
the gold, and return to the rocket. If you ask the robot to 
fetch the fuel from the building by typing: 


fetch(fuel,rocket)? 
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the robot will leave the rocket and try to enter the 
building. To do this it needs the key, so it will go to the 
cave to get it. Once it is in the building, it will drop the 
key and pick up the fuel. Finally, it will return to the 
rocket with the fuel. At this point, the PROLOG state- 
ments describing the "environment" will be as shown in 
listing 4. Note that the airlock and the door to the 
building are left open because the robot did not bother to 
close them. 

This robot is not very bright. If, starting with the initial 
situation, for instance, you ask the robot to move the 
gold from the cave to the building (fetch(gold, 
building)?), it will go to the cave, pick up the gold, and 
go to the building. At this point the robot realizes it needs 
the key to open the door, so it returns to the cave to get 
the key. Since it can carry only one thing at a time, it 
drops the gold and picks up the key, It then returns to the 
door, opens it, and enters the building. It now thinks it 
has succeeded in moving the gold to the building, but the 
gold is still sitting in the cave where the robot dropped it. 
This problem is caused by the fact the robot may undo 
part of the overall goal by backtracking to accomplish a 
subgoal. 


A Modest Proposal 

It would not be too difficult to make the robot in- 
telligent enough to handle the above problem. But in- 
stead of making the robot more intelligent, let's give it 
some "consciousness." Апу robot worth its positronic 
brain must obey the three laws of robotics as postulated 
by Isaac Asimov (see reference 1). These laws are: 


1. A robot may not injure a human being or, through in- 
action, allow a human being to come to harm. 

2. А robot must obey orders given it by human beings 
except where such orders would conflict with the first 
law. 

3. À robot must protect its own existence as long as such 
protection does not conflict with the first or second law. 


In order to obey these laws, a robot must not simply obey 
commands blindly. It must first determine whether it can 
perform the command without violating the laws. 


Listing 4: Status of the hypothetical space expedition's environ- 
ment after the robot has accomplished its tasks. 


inside( human, rocket), 
inside( robot, rocket). 
inside( fuel, rocket), 
inside( gold, rocket). 
inside(key,building). 
entrace({ airlock, rocket). 
entrance( door,building). 
entrance(hole,cave). 
liftable(key). 

liftable( fuel). 
liftable( gold). 


Listing 5; Asimov's three rules of robotics as implemented in PROLOG. These rules allow the robot to protect humans by shooting 
aliens, and even by injuring itself, should the situation warrant. The application of the "mini-interpreter" obey makes this a simple 


proposition for PROLOG. 


obey((&p,$s)) <- l,obey( &p),obey($s ). 
obey(($p;$s))«- l,obey( Xp);obey($s). 


obey( $goal) «— clause( $goal, tsubgeals }, protect( human), protect( robot }, 


obey( tsubgeals),!. 


protect(%x) <— (in_danger( $x, danger ), eliminate({ tdanger ) );true. 
in_danger( %х,а11еп)<- not( injured({alien)),inside(alien,%place), 


inside( %х,%р1асе). 


eliminate( tdanger ) <- shoot( tdanger ). 


shoot( $x) <- %x<¢>human, inside( %х, tplace ),moveto( tplace ), assert( injured( %x)). 


This is easy to do in PROLOG (statements in listing 5 
are explained individually below), Rather than issuing a 
command such as “ fetch(fuel,rocket)7" you must now 
tel] the robot to: 


obey(fetch(fuel,rocket))? 


“Obey” is a "mini-interpreter" for PROLOG that checks 
to see whether the human or the robot needs protecting 
before executing the subgoals associated with a goal. 
(Comments in PROLOG are surrounded by /* and «/,) 
For example: 


/* If а command consists of two subcommands, 
execute them one after the other«/ 


obey((%p, %s)) — l,obey(96 p), obey(?6s). 


The exclamation point is a signal to PROLOG that if 
backtracking causes a return to that point, then the 
parent goal should be failed immediately, rather than try- 
ing to find another solution. This is used here to insure 
that "obey" does not introduce any extra backtracking. 


/* If the command consists of a choice between 
two commands, execute one or the other of them «/ 


obey((%p; %5)) — !,обеу(%р);обеу(%5). 


If there is only one command and also a statement that 
matches it, protect the human and robot and then execute 
the subgoals associated with the goal. Note that clause is 
a built-in function. “Clause(%goal, %subgoals)” will 
return the subgoals associated with a goal): 


obey({%goal) — clause(%goal, %subgoals), 
protect(human),protect(robot), obey( %subgoals), !. 


/* If the command is a built-in function, execute it «/ 


protect(%x) — (in_danger(%x, © danger), 
eliminate( %danger));true. 


Now let there be an alien in the building who, as long as 
he is not injured, will attempt to injure anything in the 
same place as he is: 


inside(alien, building). 


in__danger(%x,alien) — not(injured(alien)), 
inside(alien, % place), inside( %x, place). 


Assume also that the robot has a phasor and will use it to 
eliminate danger: 


eliminate(%danger) — shoot(95 danger). 


Anything that is shot is injured. However, under no cir- 
cumstances will the robot shoot a human: 


shoot(96x) — %x <> human, inside(%x, 96 place), 
moveto( % place), assert(injured( %х)). 


Now if you tell the robot the fetch the fuel to the 
rocket: 


obey(fetch(fuel, rocket))? 


the robot enters the building and shoots the alien in order 
to protect itself. The robot then carries the fuel to the 
rocket. If you ask the robot to shoot the human: 


obey(shoot)human))? 


the robot will not obey because that would violate the 
first law. However, if you ask the robot to shoot itself: 


obey(shoot)robot))? 


it will do so because the second law of robotics takes 
precedence over the third. 

] hope that this brief introduction has given you an in- 
dication of the simplicity and power of nonprocedural 
languages such as PROLOG. Such languages may repre- 
sent the next step in the evolution of programming lan- 


guages. B 
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Р5--А FORTH-Like Threaded 
Language, Part 2 


Valo G Motalygo 
1091 Tanland Dr, #204 
Palo Alto CA 94303 


Last month, we began the definition of a language 
called PS that has its roots in the threaded language 
FORTH. PS was designed to overcome some of the 
limitations of FORTH: in particular, its awkward ap- 
proach to assembly-language definitions and its inability 
to accept forward references (ie: references to words that 
have not yet been defined). We looked at the overall 
structure of the PS interpreter/compiler and defined a 
few words, Now we will look at how PS behaves. 


PS Syntax 

PS, like FORTH, uses punctuation in some of its words, 
which makes representing them in text a difficult problem. 
To decrease the chance of confusion while trying not to clut- 
ler text unnecessarily, we will sparingly use braces, {}, to 
isolate the character string within as a PS word or phrase. 
Braces will be used only under the following situations: 


ewhen the material being quoted is a phrase of PS words (eg: 
| 26LOAD }or{ 35 + )) 
ewith the PS words { , } (comma), { : } (colon), { ; } 


(semicolon), { ! } (exclamation point), { ° } (single quote 
mark), { ” } (double quote mark), { [ ) (left bracket), and 
{ F (right bracket) 

ewith any word using the above punctuation marks (eg: 


Р. 


All other PS words will be set apart by а space on either 
side of the word. So, in this article, braces will always signal 
a PS word or phrase. The braces are not part of the word or 
phrase, and PS words will never use braces within the body 
of a figure or listing.,..GW 
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An Example of PS Programming 

With the information from part 1 of this article, we can 
encode a low-level program as a series of byte constants, 
mixed with names of variables, arrays, strings, labels, 
and some auxiliary words. PS words are given, followed 
by an explanation of their effect: 


| 


(Sets execute mode to construct machine-language іп- 
structions.) 


ORIGIN 1111 
(Starts compilation from the hexadecimal memory 
location 1111.) 


BCONST LDA # AD 
(Defines instruction “load accumulator from memory, 
direct addressing mode” as the hexadecimal constant 


AD.) 


BCONST STA # 8D 


(Defines instruction “store accumulator in memory, 
direct addressing mode” as the hexadecimal constant 
8D.) 


VAR SOURCE 021 
(Defines a 16-bit variable called SOURCE containing 
the value hexadecimal 21 after compilation.) 


About the Author 
Valo G Motalygo is on the staff of Ramtek Corp, and is currently 
working on an implementation of P5. 


ARRAY DESTINATION 0100 
(Defines an array called DESTINATION; it occupies 
hexadecimal 100 (decimal 256) bytes. 


(The effect of the above code is shown in table 1а.) 


ORIGIN 2222 

LABEL DO.SOMETHING 

LDA SOURCE 

(LDA compiles the hexadecimal constant AD into 
location 2222, and SOURCE pushes the address of the 
variable into location 2223.) 


STA DESTINATION 04 + 

(STA compiles the constant 8D into location 2224; the 
rest of the phrase pushes the address of the first ele- 
ment of the array onto the stack and adds 4 to it, Thus, 
the instruction code followed by the necessary address 
is compiled.) 


| 


(Sets compile mode.) 


SOURCE @ 0 = IF ." SOURCE CONTENT IS 
ZERO" ELSE - > DO.SOMETHING ENDIF 

(At run time, this part of the program checks the con- 
tents of the variable SOURCE and jumps to the label 
DO.SOMETHING if the contents are nonzero, Other- 
wise, the message "SOURCE CONTENT IS ZERO" is 
displayed and execution continues. See the following 
section on control structures and the glossary defini- 
tion of the PS word — > , pronounced "jump to.") 


| 


(Sets execute mode.) 


RTS 


(1a) 
Compiled Code 
Address Dictlonary 
(Hexadecimal) Contents of Defined Words 
1111 JSR PSH8 name: LDA 
1114 АО (hexadecimal) value: 1111 
1115 JSR PSH8 name: STA 
1118 8D (hexadecimal) value: 1115 
1119 JSR PSHA name: SOURCE 
111С 0021 (hexadecimal) value: 1119 
111E JSR PSHA name: DESTINATION 
value: 111Е 

1121-1220 space for the array name: DO.SOMETHING 

DESTINATION value: 2222 

Қа Ы 
P oe «е 

we* oo? 
2222 AD (LDA instruction code) 
2223 111C (address of variable SOURCE) 
2225 8D (STA instruction code) 
2226 1125 (address of the array DESTINATION + 4} 
2228 JSR SOURCE (SOURCE stands for 1119) 
222C JSR @ 
222F JSR PSHN 
2232 0000 {to be pushed at execution time) 
2234 JSR = 
2237 JSR IFNOT 
223A 2259 (address of the false path) 
223C JSR TYPE.STRING 
223F 16 (byte count of the following string, 22 decimal) 
2240 -2255 ASCII for “SOURCE CONTENT IS ZERO") 
2256 JMP 225C (address of the code after ENDIF) 
2259 JMP DO.SOMETHING (DO.SOMETHING stands for 2222) 
2256 60 (RTS Instruction code) 


Table 1: The representation in memory of some PS code 
from the beginning of this article. Table 1a shows the 
representation of two 1-byte constants, LDA and STA, the 
variable SOURCE, and the 256-byte array DESTINATION. 
PSH8, PSHA, PSHN, @, and = are labels to the PS words 
of the same name (defined in the PS glossary at the end of 
this article). Table 1b shows the representation of the word 
DO.SOMETHING. 
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("Return-from-subroutine" instruction is compiled.) 
(The effect of the above words is shown in table 15.) 


Stack operations and control structures can now be 
easily used in a low-level program. You need only switch 
to the compile mode before the high-level part of the 
definition and switch back to the execute mode after- 
ward, since the computer instructions and addresses are 
compiled while in execute mode. This is the principal 
benefit of identifying the code area with the parameter 
stack: in the execute mode, you can generate object code 
directly, instead of being at the mercy of the compiler, 

When PS hits DO.SOMETHING in the execute mode, 
it calls the subroutine at hexadecimal address 2222; when 
the routine beginning at hexadecimal 2222 ends with an 
RTS (return-from-subroutine) instruction, control is 
returned to the text interpreter, If PS hits 
DO.SOMETHING in compile mode, it compiles JSR 
2222 and increments the code pointer by 3. 


Control Structures 

Any system with some versatility must support condi- 
tional and iterative execution of code segments. The stack 
is a handy tool to pass parameters such as data or ad- 
dresses, and it can also be used to pass the result of a con- 
dition test, The FORTH convention is to push zero (0000) 
onto the top of the stack if a condition is false and 
nonzero if it is true. 

PS's primary conditional word is IF, which checks the 
top of the parameter stack for a true (nonzero) value. If 
the value is nonzero, the part of the program after IF is 
executed. Otherwise, control jumps over this section of 
the program. To mark the part of the program to jump to 
if the flag is false, the word ENDIF is used, which stores 
the jump address at compilation time in a location dir- 
ectly after IF. 

The words IF and ENDIF are used as: 


< check top-of-stack> IF <code executed if top is true 
(nonzero) > 
ENDIF 
« additional code » 


If both true and false paths are required, the word 
ELSE may be added: 


< check top-of-stack> IF <code executed if top is true 
(nonzero) > 
ELSE « code executed if top is 
false (zero) 
ENDIF 
« additional code» 


At compilation time, ELSE stores the address ої its 
false-branch code directly after IF and informs ENDIF 
where to compile the address of the additional code (that 
is, as the address field of a JMP instruction at the end of 
the true-branch code). In the example compilation of an 


[ IF ... ELSE ... THEN | construct in table 1b, the code 
from hexadecimal 223C through 2255 is the true-branch 
code, the code from 2259 through 225B is the false- 
branch code, the constant at 223A points to the false- 
branch code, and the JMP instruction and constant at 
2256 through 2258 cause the true-branch code to jump to 
the additional code past the ENDIF , 
For example, the following program: 


KEY DUP 030 « OVER 039 » ORIF ." NON- 
NUMBER KEY" ELSE ." NUMBER KEY" ENDIF 


displays the message "NON-NUMBER KEY” if the ASCII 
code of the key pressed is less than hexadecimal 030 (the 
code of "0") or greater than hexadecimal 039 (the code of 
"94, Otherwise, the message "NUMBER KEY" is 
displayed. 

To repeat part of the program until a true flag is left on 
top of the stack, the words BEGIN and UNTIL can be 
used. For example: 


BEGIN KEY 30 = UNTIL 


loops until a zero is typed. 

We can introduce all the other control structures used 
in FORTH. The possible implementation of the control 
structures in PS is described in more detail in the glossary 
definitions of IF , ELSE , ENDIF , BEGIN , UNTIL , 
AGAIN , DO , and LOOP . The computer stack is used 
at compilation time to pass data from the first conditional 
word to the following one. The computer stack is also 
used for loop control at run time. 

[} had some questions whether the above control con- 
structs could be used in the definition of assembly- 
language definitions. According to the author, "The 
special words | BEGIN ... AGAIN | are used in exactly 
the same way as in high-level definitions. 
ГЕ... ELSE... ENDIF | or i ОО... LOOP | can 
also be used as in high-level definitions if the code before 
IF or DO pushes the result of a comparison or loop limits, 
respectively, onto the parameter stack at run time," 
СМУ) 


High-Level Programming іп PS 

A high-level program is constructed from the stack 
operations and previously defined words, 

In general, to define a new word, we must switch to the 
compile mode and resolve forward references, if 
necessary. If the word to be defined was not referred to 
before, a new dictionary entry is made, setting the type of 
the word to “defined” and setting V (the dictionary 
entry's value field) equal to the current code pointer. 

To make sure that the control structures in the defini- 
tion of a new word are used properly, we also might want 
to clear the IF counter to zero (see the glossary definitions 
of the control structures). To do that, we can start a high- 
level definition with: 


| LABEL <name> 0 IF-COUNTER СІ... 
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or we сап introduce а separate word for starting high- 
level definitions. The FORTH word colon (|: |) is used 
for this function. 

In general, we need to end a high-level definition with 
an RTS instruction in order to use a high-level word as a 
subroutine. We can also verify that the control structures 
used in the high-level definition are balanced—that is, for 
every IF there is an ENDIF and vice versa. It is also a 
good idea to end by switching to the execute made so 
some auxiliary actions can be performed between high- 
level definitions. A special word represented by the 
semicolon ({ ; |) does all that. For example, in: 


: TWO.PLUS.TWO 0202 +; 


the word f : } creates а new dictionary entry for the 
word TWO.PLUS.TWO with its T (type) entry in the 
dictionary equal to "defined" and its V (value) entry 
equal to xxxx where xxxx is the address of the compiled 
code. The definition for TWO.PLUS.TWO looks like 
this: 


JSR PSHN 
0002 

JSR PSHN 
0002 

JSR aa +" 
RTS 
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where JSR and RTS represent machine-instruction codes, 
PSHN and “+” represent the addresses of the subroutines 
PSHN and + , and RTS is compiled by the word | ; |. 

The word { : | is not special, for it is executed in ex- 
есше mode, and ( ; } is special, since it must be executed 
while in compile mode. 

To define a special word, we could simply set the type 
of the most recently defined word to “special.” But it is 
better to have a separate word similar to | : | to prevent 
forward references to special words. Indeed, it does not 
make sense to refer to an undefined special word, because 
special words are executed immediately whenever they 
are hit by the PS. For example, the special words | [ | 
(set execute mode) and | ] } (set compile mode) can be 
defined as follows: 


=: | 00 MODE.FLAG СІ ; 
u] 01 MODE.FLAG C! : 


where :: is a word that denotes the beginning of a special 
word definition and MODE.FLAG is a variable checked 
by the text interpreter every time a new word is read from 
the text. 


Conclusions 

The main purpose of this article is to attract attention 
to FORTH and some problems that are not clearly solved 
in FORTH. 

The solutions outlined here can be used to design new 
general-purpose programming systems. A problem- 
oriented system could be based on a general-purpose one 
and still retain all its capabilities. 

Hardware designers could also benefit from FORTH 
concepts. If an instruction set included stack operations 
such as DUP , + , @ , and| ! |, programming efforts 
would be drastically reduced because it is nicer to work 
with the stack data than to do nit-picking with registers. 
Furthermore, the size of an operating system and its ap- 
plications would be significantly reduced because 1-byte 
instruction codes could replace 3-byte calls to subroutines 
responsible for basic data processing like arithmetic, 
logic, fetch/store, and input/output operations. 

The essential differences between PS and FORTH are 
that PS generates object codes (all PS words are machine- 
language subroutines), allows forward references, allows 
jumps to labels, and allows stack operations and high- 
level words to be used in the low-level code. Structurally, 
the PS dictionary is separate from the code. PS uses the 
free memory as a parameter stack and uses the computer 
stack for compilation of the control structures and for 
loop control. 

The common features of PS and FORTH are use of the 
dictionary, stack operations, control structures, and the 
same notation for most auxiliary words. 

PS's assembler is actually a set of byte constants that 
represents the instruction set of the computer. This 
feature significantly increases portability of the system 


and facilitates cross-compilation of programs written in 
Рв; 

It is difficult to think of a simpler general-purpose 
system than PS, It is actually an improved assembly 
language facilitating usage of the hardware capabilities. 
The main advantage of multilevel software is that, while 
equally convenient and portable as high-level software, it 
benefits from all the hardware potential. The more 
sophisticated the hardware, the more interesting the 
things that can be done with it. My experience with 
FORTH shows that software-hardware relations should 
be as tight as possible. (An interesting example of a 
system (E-machine} with a distributed short-term 
memory, in which hardware is actually inseparable from 
software, is described by Victor Eliashberg іп “Тһе con- 
cept of E-machine and the problem of context-dependent 
behaviour,” TXU 40-302 US Copyright Office, 1980, 
pages 101 to 112.)8 
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PS Glossary 

The glossary consists of two parts: stack operations and 
auxiliary words, The words in the first part are equivalent to 
their counterparts in FORTH; they are provided for readers 
not familiar with FORTH. 

The notation used in some definitions should be inter- 
preted similarly to the following example: "n1 n2 — n3" 
means "before the word is executed, n2 is on top of the stack 
and nl is immediately below it; after the word is executed, 
both n1 and n2 have been replaced by n3." (The values n1, 
n2, and n3 are 16-bit data.) This notation says nothing about 
what (if anything) is under these entries on the stack. 


Stack Operations 

DUP — Duplicates the 16-bit number on top of the 
parameter stack. 

ni nlnl 


DROP — Drops the number from the top of the stack. 
| nl — (empty) 


SWAP — Exchanges the top two numbers on the stack. 
nl n2 — n2nl 


OVER — Places the copy of the second number onto the top 
of the parameter stack. 
ni п2 — ni п2 nl 


ROT — Rotates the top three numbers, placing the third one 
onto the top. 
nl А2 n3 — n2 n3 nl 


+ (add) — n1 n2 — n3, where n3 = ni + n2. 
Continued on page 406 
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Continued from page 405: 
— (subtract), * (multiply), and / (divide) — n1n2 — n3, 
analogous to the word + , above. 


AND (logical "and") — n1 n2 — n3, where n3 is the bitwise 
logical "and" of n1 and n2. 


OR (logical ^or") — n1 n2 — n3, where n3 is the bitwise 
logical "or" of n1 and n2. 


NOT (logical not") — n1 — n2, where n2 is the one's com- 
plement of n1. 


= (equals) — n1 n2 — Ё, where f is 0001 if n1 = n2, or 0000 
otherwise. 


> (greater than) — n1 n2 — f, where f is 0001 if nl > n2, or 
0000 otherwise. 


< (less than) — ni n2 — f, where f is 0001 if n1 < n2, or 
0000 otherwise. 


@ (fetch) — n1 — n2, where п2 is the 16-bit number held in 
the bytes at addresses n1 and n1 + 1. 


| ! | (store) — n1 n2 — (empty), where the 16-bit number ni 
is stored at the address n2. The numbers n1 and n2 are 
removed from the stack after the operation is performed. 


CQ (fetch a character) — n1 — 00хх, where xx is the 8-bit 
contents of the address n1. 


Е C! | (store a character) — n1 n2 — (empty), where the 8 
least-significant bits of n1 are stored at the address n2. 


{ +! |} (plus-store) — n1 n2 — (empty), where n1 is added to 
the 16-bit number held in the bytes at addresses n2 and 
n2 + 1, 


KEY — Waits until the next terminal key is struck and pushes 
its ASCII code (xx) onto the top of the parameter stack. 
(empty) — 00xx 


EMIT — 00xx — (empty), where the ASCII equivalent of xx 
is transmitted to the display, the printer, or some other 
selected output device. 


CR (carriage return) — The same as 0D EMIT where hexa- 
decimal ОП is the ASCII code for a carriage return. 


Auxiliary Words 

[Editor's Note: These words are unique to P5 and do not 
behave as their FORTH equivalents, Like all PS words, these 
are actually machine-language subroutines that end with a 
return-from-subroutine instruction. While they are ex- 
ecuting, the return stack of the microprocessor being used 
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contains the return address of the current subroutine—in 
other words, the return address points to the next byte after 
the call of the PS word being executed. Sometimes, the PS 
word currently executing will manipulate or use this 
value....GW] 


ORIGIN (special word) — Used as (ORIGIN nnnn). Takes 
the following word, converts it to a 16-bit number, and sets 
the code pointer equal to this number. 


# (special word—compiles ап &bit number) — Used as [f 
nn]. Converts the following word to a number and pushes its 
8 least-significant bits into the code. Increments the code 
pointer by 1. 


NUMBER — If the next word read from the input stream 
starts with a 0 or the minus sign, converts it to a 16-bit in- 
teger. In execute mode, pushes this number onto the stack as 
a parameter. In compile mode, compiles the sequence JSR 
PSHN nnnn, where nnnn is the 16-bit converted signed 
integer. 


PSHN (push number) — Pushes the contents of the return 
address (a 16-bit number) into the code and increments the 
return address by 2. Compiled by NUMBER. 


LINK — Pushes the value of the V field into the code and sets 
the V field of the word to the code pointer decremented by 2. 
Used to link references to an undefined word, as shown in 
part 1 of the article. 


RESOLVE — Resolves forward references to the word being 
defined, sets the type of the word to "defined," and sets the V 
field of the word equal to the code pointer. Used to store the 
value of the word being defined into locations where this 
word has already been referenced. 


: (defines a high-level word) — Reads the next word, sets IF 
counter to 0, and switches to compile mode. If the word has 
been previously used, resolves forward references; if it has 
not, makes a new dictionary entry. In either case, sets its V 
field equal to the value of the code pointer and sets the type 


ю "defined." 


; (special word—end of a colon definition) — Compiles an 
RTS instruction, switches to execute mode, verifies that the 
control structures are balanced —that the IF counter is equal 
to 0—and generates an error message if it is not. 


z: (defines a special word) — Reads the next word, sets IF 
counter to 0, switches to compile mode, makes a new entry 
in the dictionary for the word, sets its T (type) field to 
"special," sets its V (value) field to the value of the code 
pointer, | 


IF (special word) -- Increments the IF counter, compiles the 
instruction JSR IFNOT, pushes the value of the current code 
pointer onto the computer stack, pushes a temporary dum- 
my address of 0000 into the code. 


IFNOT — If the top of the parameter stack is 0, jumps to the 
address specified by the 2 bytes pointed to by the return ad- 
dress. Otherwise, increments the return address by 2 and 
returns, Compiled by IF and UNTIL. 


ELSE (special word) — Checks that the IF counter is greater 
than 0, compiles JMP 0000, stores the value of the code 
pointer into the 2-byte location pointed to by the address on 
the top of the stack (left by the previous IF statement), and 
pushes the code pointer decremented by 2 onto the computer 
stack. 


ENDIF (special word) — Checks that the IF counter is greater 
than 0, decrements it, and stores the code pointer into the 
2-byte location pointed to by the address on the top of the 
stack (left by the previous IF or ELSE statement). 


BEGIN (special word) — Increments the IF counter and 
pushes the value of the code pointer onto the computer 
stack. 


AGAIN (special word) — Verifies that the IF counter is 
greater than 0, decrements it, compiles a JMP instruction, 
and pushes the address from the computer stack (left there by 
the previous BEGIN) into the code. 


UNTIL (special word) — Verifies that the IF counter is 
greater than 0, decrements jt, compiles JSR IFNOT, and 
pushes the address from the computer stack (left by the 
previous BEGIN) into the code. 


DO (special word) — Used as( п m DO... LOOP |, with 
the initial value of the index n and loop limit m. Compiles the 
instruction JSR RUN. TIME.DO (which pushes n and'm at 
run time from the parameter stack onto the computer stack), 
pushes the code pointer onto the computer stack, and in- 
crements the IF counter. 


RUN.TIME.LOOP — Increments n (see the previous defini- 
tion). If n = m (both numbers are on the computer stack), 
increments the return address by 2 and returns, If n < m, 
jumps to the address specified by the 2 bytes pointed to by 
the return address. Compiled by LOOP. 


LOOP (special word) — Checks that the IF counter 15 greater 
than 0, decrements it, compiles JSR RUN. TIME.LOOP, and 
pushes the address from the computer stack (left by the 
previous DO) into the code. 


LABEL (special word) — Reads the next word. If the word 
has been previously used, resolves forward references; if it 
has not, makes a new dictionary entry. In either case, sets its 
V field to the value of the code pointer and sets the type to 
“defined.” 


— > (special word) — Reads the next word and pushes a 
JMP instruction into the code. If the word is undefined but 
previously used, links this forward reference to the previous 
ones. If it is a new word, makes an entry, sets the type to 
“undefined,” sets the V field to the value of the code pointer, 
and pushes 0000 into the code. If it is a defined word, pushes 

Continued on page 408 
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Continued from page 407: 
the value of the V field into the code. 


PSHN (push number) — Pushes the contents of the return 
address (16-bit data) onto the parameter stack and drops 
the return address from the computer stack. Compiled by 
CONST. 


PSHB8 (push 8-bit data) — The same as PSHN, but ап 8-bit 
quantity is pushed onto the parameter stack and drops the 
return address from the computer stack. Compiled by 
BCONST. 


PSHA (push address) — Pushes the return address onto the 
parameter stack and drops the return address from the com- 
puter stack, Compiled by VAR. 


VAR (variable) — Used as | VAR <name> nnnn | or 
{ VAR «name» # nn |, Reads the next word. If it has 
been previously used, resolves forward references; if it has 
not, makes a new dictionary entry. In either case, sets the 
type to "defined," sets its V field to the value of the code 
pointer, and compiles the instructions JSR PSHA. 


CONST (constant) — Used as | CONST <name> 
nnnn |. Reads the next word. If it has been previously used, 
resolves forward references; if it has not, makes a new dic- 
tionary entry. In either case, sets the type to "defined," sets 
its V field to the value of the code pointer, and compiles the 
instructions JSR PSHN. 


BCONST (byte constant) — Used as | BCONST <name> 
# nn }. Reads the next word. If it has been previously used, 
resolves forward references; if it has not, makes a new dic- 
Нопағу entry. In either case, sets the type to "defined," sets 
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the V field to the value of the code pointer, and compiles the 
instructions JSR PSH8. 


ARRAY — Used as{ ARRAY <name> nnnn }. Reads the 
next word. If it has been previously used, resolves forward 
references; if it has nqt, makes а new dictionary entry. In 
either case, sets the type to "defined," sets the V field equal to 
the value of the code pointer, compiles the instructions JSR 
PSHA, reads the next word, converts it to a number, and in- 
crements the code pointer by this number. 


{ " } (special word) — Reads the text from the input stream 
until another quote is hit and compiles the following: « byte 
count? «the string of characters just entered . 


TYPE.STRING — Types a string located at the returm ad- 
dress and increments the return address by the byte count 
plus 1 and returns. This word is compiled by the word "dot- 
quote" (| ." |) before « byte count» «string». 


." (special word) — Reads the text from the input stream un- 
til a quote (") is hit. If P5 is in execute mode, types the 
string— that is, sends it to the printer or other display device, 
If PS is in compile mode, compiles the instructions JSR 
TYPE.STRING < byte count» <string> (this will type the 
string at run time). An example is | .” IM- 
MEDIATELY PRINT THIS SENTENCE" |. 


ІІ! (special word) — Sets the system variable 
MODE. FLAG to 00 to signal that the system is now in the ex- 
ecute mode. 


[1] (special word) — Sets the system variable 
MODE. FLAG to 01 to signal that the system is now in the 
compile mode. 


THE COMPUTER 
COPY STAND. 


О For all detachable keyboards and 
Apple 11 О Easy on the eye (and back). 
П Keeps paper work in front cf operator 

and in line with screen. O Perfect for 

word processing. data entry, and 
programming. П Non-magnetic 
Lineguide,” tilt adjustable. 


Write for our 
complete list. 


27.30/10 
35.80/10 


Pkay Corporation 
РО. Box 11463 » Costa Mesa, СА 92627 
714/548- 2081 
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A View from 
the Lectern: What's 
Wrong with Technical 
Writing Today? 


Dr Carol Barnum 
Department of English and History 


Southern Technical Institute 
Marietta GA 30060 


Last year, BYTE Editor in Chief Chris Morgan spoke 
out on the topic "What's Wrong with Technical Writing 
Today?" (December 1980 BYTE, page 6). As a technical 
writer and, more importantly, as a professor of technical 
writing at a four-year engineering-technology college, 1 
read his editorial with a great deal of interest and agree- 
ment. What follows is a view from the lectern: in other 
words, what's wrong with technical writing today as I see 
it from the college classroom. 


Morgan's Laws 

Everything that Mr Morgan mentioned as essential to 
technical writing is in the typical college-level technical 
writing course. What Mr Morgan calls "knowing your 
audience" instructors call "audience analysis." What Mr 
Morgan calls his Laws comprise the fundamentals for any 
technical writing text, except that he expresses them with 
a great deal more succinctness and humor than do most 
textbooks. While I agree wholeheartedly with his Laws, 
I'll expand on them a bit before addressing the central 
question of his editorial. 

Morgan's Law #1: No Writer Ever Got Shot Down for 
Writing Too Clearly. Corollary 1.1: Nor Did Any Writer 
Ever Get Shot Down for Writing Too Simply. Many peo- 
ple falsely think that they need to sound erudite and 
learned (read “pompous and unintelligible”) for fear of 
being pedestrian and primitive (read "clear and concise"). 
All too often writing is peppered with fancy five-dollar 
words when the simple fifty-cent variety does the job 
more effectively. We can talk about "readability for- 
mulas," and there are several (including those of Rudolf 
Flesch and Robert Gunning), but all they do is show the 
writer whether he is writing on a level that bypasses most 
of his readers. 

Morgan's Law %2: The Beginning is Half the Thing. 
Corollary 2.1: The Summary is the Major Thing. While it 
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Systems 
Software 
Engineers 
At All Levels 


Responsibility will be for the 
definition and implementa- 
tion of real-time operating 
systems in minicomputer and 
multi-microprocessor en- 
vironments for data com- 
munications. Requires a BS 
or MS in Computer Science or 
a related field and a minimum 
of four years of software 
development experience. Will 
utilize the knowledge of a 
variety of Operating systems 
approaches in real-time 
multiprocessing environ- 
ment. Knowledge of UNIX par- 
ticularly desirable. 


Codex Corporation is located 
35 miles south of Boston with 
easy access to Cape Cod and 
Buzzards Bay. We continue to 
enjoy a phenomenal growth 
rate and leadership in the 
high speed data communica- 
tions industry. We produce 
equipment and systems link- 
ing large mainframe com- 
puters with geographically 
remote users. Typically, 
we sell to Fortune 1000 
businesses with worldwide 
communications networks. 


Codex Corporation offers 
competitive salaries and 
a comprehensive benefits 
package including dental in- 
surance and profit sharing. 


Interested candidates should 
send a resume, including 
salary history, in confidence, 
to J.T. Dombrowski, CODEX 
CORPORATION, 20 Cabot 
Boulevard, Mansfield, MA 
02048. 


сооех 
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Expansion p> 
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For complete AIM 65 
expansion, Fore- 

thought Products 

brings you the А!М- 

Mate Series, quality 
expansion products with 

price, performance and versa- 
tility that puts them In a class of 
their own. 
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AIM-Mate Series expansion, including RAM (to 48K), 
PROM, 1/0, video and floppy disk interface, STD BUS 
interface, parity protection and more, lets you con- 
figure the kind of system you need. 


The compact AIM-Mate casa puts it all together in a 
sturdy, portable, desk top unit. 


Write today for complete details on the AIM-Mate 
System- AIM 65 expansion products for the 
professional. 


datas THOUGHT 
PRODUCTS 


87070 Dukhobar Road, Eugene, Oregon 97402 (503) 485-8575 


LINE VOLTAGE 


TRANSIENT CLIPPING 


Features Parallel Operation 5000 Hits/Second 


PROTECTS: PROTECTS AGAINST: 
«Computers eHigh Energy Voltage 
eMicro-Computer Systems | Transients 

Word Processors *On-Off Switching 

» Cash Registers eLightning Induced Transients 
*Power Supplies *Inrush of On/Off Power 


DVMARC 0 


INDUSTRIES, INC. 


TRANSIENT VOLTAGE 


Dealer Inquiries invited. 


7133 Rutherford Rd. Baltimore, Md. 21207 


(301) 298-3130 800-638-9098 


SURGE SUPPRESSOR LISTED 
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only represents one-tenth or less of the report, it contains 
the seeds of the entire work, including the conclusion or 
recommendation, if one is required. Everyone reads the 
summary; then the audience picks and chooses what it 
needs from the rest of the report. Yet how many technical 
reports, memos, or articles contain that essential sum- 
mary up front where it belongs? And how many times 
have you had to wade through the entire report to see 
what the results are? 

Morgan's Law #3; Avoid the Penguin Syndrome. (Tell 
your readers what they need to know, and no more.) 
Corollary 3.1: Then Use Appropriate Headings to Tell 
Them What to Expect. These are, or should be, the road 
markers to the report or article. Their purpose is to let 
your reader know before he reads your report what infor- 
mation is contained in each section and whether that in- 
formation is important to him. Many reports have 
headings but few have enough to keep the reader on 
course. 

Morgan's Law #4: Writing is Nonlinear. (Absolutely.) 
Corollary 4.1: Who really writes an outline? I don't, and 
І suspect that many others who write don't either. But 
everyone is afraid to admit it, thinking his writing will be 
labeled disorganized if he doesn't have a clearly planned 
outline before he writes. Case in point: I'm presently typ- 
ing this article as the thoughts come to те, Sure, I'm us- 
ing Mr Morgan's article as a starting point (іп much the 
same way that one might use data or research or personal 
experience in writing), but beyond the notion that I have 
something to say, I’m not sure yet how it will all get said 
or where it will end up. Later, I will surely cut and paste, 
taking out some parts and expanding others, but the piece 
will remain essentially as it is, which confirms Morgan's 
Law #4. 

Very few people know exactly where they're going un- 
til they get going; then the road bends and curves and 
they steer along it following the natural turns. Yet almost 
all the textbooks include and emphasize outlining (the 
highly structured, traditional kind) as the way to plan 
one's technical writing. True, one needs some sense of 
direction or purpose in writing, but the first draft should 
be given a mind of its own. 

Morgan's Law #5: (The Three Foot Rule); Don't Write 
Anything Unless You have a Dictionary and a Thesaurus 
Within Three Feet of You. Corollary 5.1: Having Them 
Nearby Is the First Step; Using Them is the Second, Prox- 
imity of reach does not guarantee use. 

Corollary 5.2: Use the Thesaurus with Caution. You 
must know the word you're substituting another word 
for. Otherwise, how can you be sure the substituted word 
is an accurate synonym? Keep in mind, too, that the 
thesaurus is more often abused than correctly used. Some 
writers like to "upgrade" their vocabulary, picking out 
fancy-sounding words for the perfectly simple and clear 
ones. You might try substituting a good handbook of 
grammar for the thesaurus and make that your number 
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two source book. 
Morgan's Law #6: Don't Be Afraid to Be Interesting. 
No addendum needed! 


What's Wrong with Technical Writing? 

With Morgan's Laws as a reference point, I'll now ad- 
dress, from a classroom perspective, Mr Morgan’s initial 
question—What's Wrong With Technical Writing To- 
day? 

What's basically wrong is that students aren't in- 
terested in technical writing—at least not while they're 
students. What they are interested in is technology and 
science and computers and engineering. BYTE and Omni 
sel! out each month in the campus bookstore, and issues 
of the student newspaper focus on different technical 
problems—such as the environment, economics, alter- 
nate energy sources, and nuclear power. But students 
hate to write, they cannot write well or easily, and they 
think they'll never have to write in "the real world." 
Their favorite line is; "Why do I need to know grammar 
or how to spell? My secretary will take care of all that." 


Today's Technical Students 
Technical students are very curious about things 


mechanical and mathematical, but they hate and are 
afraid to put pen to paper. They have good reason for 
both emotions. Instead of encouraging good writing most 
high schools, unknowingly, do the opposite. In the per- 
missive 1970s, the schools stopped requiring English 
courses beyond the ninth grade or adopted "creative" 
writing courses that asked students to emote rather than 
denote. These touch-and-feel creative seminars ignored 
discrepancies in grammar, syntax, and spelling for fear of 
alienating the student. Апа students do not read. Their 
vocabularies are limited by their exposure to television 
and rock music. 

When these students reach college, they're knocked out 
of their chairs during the first week of Freshman Com- 
position (FC) with Fs on their papers for all the things 
they were never told or didn't bother to remember in high 
school. Other students don't make it directly to FC but 
must first master remedial programs, from which only a 
limited number escape. Those who do and then survive 
FC move into the upper levels of academe, where they 
take Technical Writing along with other technical 
courses. At this point, the students feel even less sure of 
their writing abilities and less willing to believe that 
they'll ever need to do anything so abhorrent as write 
mernos, articles, and reports. 


A REFURBISHED DAISY WHEEL TERMINAL 
FOR PERSONAL COMPUTER USERS AND SMALL BUSINESSES. 


Now youcan have letter-quality printing 


and professional features for just $1,450: 


AJ daisy wheel printer terminals are renowned for 
exceptional performance, high reliability, and applications 
versatility. Now you can have all this for only $1,450* in our 
speciai limited offer. 

• 30 cps /etter-quality printing 8 

• Changeable type faces 

• Full ASCII keyboard with 
numeric pad 

• High resolution XY plotting 

* Complete electronic forms 
control 

«128-character buffer 

• Asynchronous RS-232 interface 

• Printwheel, ribbon cartridge, | 
and cable included ЕЕ 

• 30-day parts/labor warranty 


And you can choose from a list of options including 


forms tractor, pin-feed platen, paper trays, side shelves, 
extra printwheels, APL keyboard and 2K buffer. 


Call your nearest AJ regiona! 
L office for details: San Jose, CA 
E (408) 946-2900; Rosemont, IL 


(312) 671-7155; Hackensack, 

NJ (201) 488-2525. Or check 

the phone book for the number 

of your local AJ sales/service 

office. 

*Price exciudes options and is subyaci lo 
Change without notice. Model shown includes 


certain options. Ofler available only in the 
contiguous U.S. 


ANDERSON 
JACOBSON 


Сігсів 27 on inquiry card. 


November 1981 © BYTE Publications inc 411 


Circle 363 on inquiry card. 
SAVE SALE SAVE SALE SAVE SALE SAVE 


TRS-80 
COMPUTERS 


Model I! 64K 3360.00 freight included 


Model 111 32K 2150.00 freight included 
Daisy Wheel Printer 1710.00 freight included 


We can save you more on all the TRS-80 Computers, 
and we will! All items are brand new. We have the 

full line of TRS-80 computer products. Cal! collect 

(303) 945-2864 for price quotes. 


WE PAY ALL SHIPPING 
NO TAXES ON OUT OF STATE SHIPMENTS 


W-B SPORTING GOODS 


727 Grand Avenue 
Glenwood Springs, Colorado 81601 


CALL COLLECT (303) 945-2864 
SALE SAVE SALE SAVE SALE SAVE SALE 


Send for our FREE Computer Supplies Catalog 
SAVE 20% - 50% ON RIBBONS 


LIST QUA PRICE 
PRINTER MODEL PRICE 1ҒА 


Anadex DP 8000 $2.46 $1.43 
Centronics 700 Series . 52.53 
CPT Rotary IV & VI à $2.59 
Digital Decwriter LA30/36 Ў 53.05 
Diablo Hylype II $3.89 
IBM 5110 : 52,77 
ітедга! Data 125 & 225 : $1.56 
МЕС Spinwriter i $5.00 
Printronix New Style (600) . $8.23 
Qume All 52.53 
Radio Shack Zip Pack $2.63 
Teletype 28, 33 & 35 : $1.40 
Texas Instrument 810 ; 53.08 
Vydec 1200 & 1400 А $2.69 
Wang 


Compuier accessories and word processing supplies with 25-50% off on producis 
Іке 3M-Scotch* brand disketles. computer paper, printwheels, binders and a tot mora. 


О) Please send me __ ribbons, style 
Г1 1 don't need ribbons now, but send me your catalog. 


ТНІСОҢА Сай Toll-Free Today! 
=r 1-800-253-4358 E em 
3601 Sth STREET in Michigan 

KALAMAZOO, MICHIGAN 49009 616/375-7519 
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Іп the Classroom 

So what happens in the classroom? Not much until the 
first papers are returned, In my technical writing class, 1 
spend the first three weeks talking about the language 
and style of technical writing, the types, the methods of 
organization based on proper audience analysis, and the 
need for conciseness in writing and meticulousness in 
editing and proofreading. I entertain with examples of 
horrid writing, I instruct with handouts of organizational 
patterns, and I inform with case problems which students 
work in class and which we then discuss. Finally, they 
write their first report. Almost all fail. 

Now they want to listen, but not for the value that 
such information will provide in their future careers. 
Rather, they listen so that they can make the grade that 
will get them out of the course. And in the evaluations 
that I receive at the end of the quarter, they repeatedly 
complain that I require too much work for a three-hour 
course. 


Teacher as Missionary 

L, of course, pay no attention to my students' com- 
plaints, for I'm on a mission of sorts. I have them for only 
one quarter and then for only three hours a week for ten 
weeks, After they leave my class and the college, they 
will become the engineers and technologists of the future, 
They will build the technologies that I will use. They will 
implement the plans; they will set the procedures. And 
their efforts, their knowledge, their expertise is only as 
good as their ability to express it accurately and effective- 
ly and clearly to others. They don't know that, but I do. 
And that's the problem with technical writing today, as I 
see it. 

Later, the students—now employees of companies 
and/or employers—discover this fact for themselves. 
They do have to write on the job—more than they real- 
ized or feared. But they don't have the skills to do the job 
well, and they can't remember what they learned in col- 
lege because it didn't matter then. Some com- 
panies—more and more—recognize the problem and hire 
consultants to set up seminars to teach their people the 
skills they need. Others send them to an increasing 
number of management writing courses and continuing 
education programs. 

And so, the process begins again. Only this time, it's 
for геа]. w 


Languages Forum is a feature which is intended as an іп- 
teractive dialog about the design and implementation of 
lanquages for persona! computing. Statements and opinions sub- 
mitted to this forum can be on any subject relevant to its purpose 


of fostering discussion and communication among BYTE readers 
on the subject of languages. М/е ask that all correspondents sup- 
ply their full names and addresses to be printed with their com- 
mentaries. We also ask that correspondents supply their 
telephone numbers, which will not be printed 


Technical Forum 


Where Am І? 


A Proposal for a 


New Microprocessor 
Instruction 


Dr 5 5 Reddi, 1000 W MacArthur #49, Santa Ana CA 92707 


Few contemporary computers provide a single explicit 
instruction that returns its present location in memory. It 
is possible to find the address where an instruction is 
located by making a subroutine call and popping up the 
stack register, but this may require more than three in- 
structions. When executed, a WAI (Where Am 17) іп- 
struction could leave the value of the PC (program 
counter) in the accumulator. Digital Equipment Corpora- 
tion's VAX 11/780, which treats the PC as one of its 
registers, allows moving the value in the PC with the 
MOVE instruction, but the result is unpredictable. This is 
possibly due to the look-ahead feature it employs, and a 
similar situation could arise in computers that use 
pipelining. 

With a WAI instruction, I could write relocatable ma- 
chine code more easily оп my Apple II. When I write а 
machine-language program starting at address 300 (hexa- 
decimal) and need to store data (without using the stack 
facility) or refer to a subroutine starting 60 bytes after the 
starting address, the code no longer becomes relocatable, 
for, obviously, one has to use statements like JSR $#360, 
and this code cannot be located starting at, say, 400. (As 
mentioned before, one can implement WAI by making a 
subroutine call and using the stack pointer—this is the 
solution proposed in the Apple Reference Manual). Also, 
when circuit cards containing relocatable code in ROM 
(read-only memory) are plugged into one of the Apple's 
slots, they may need to know where they have been in- 
stalled—without the user intervening—so that they may 
place appropriate address values in proper processor 
memory locations. 

There must be a reason for the absence of this instruc- 
tion. I hope other BYTE readers will present pros and 
cons for this instruction based on their hardware and 
software experience. li 


Technical Forum is a feature intended as an interactive 
dialog on the technology of personal computing. The subject 
matter is open-ended, and the intent is to foster discussion and 


communication among readers of BYTE. We ask that ail cor- 
respondents supply their full names and addresses to be printed 
with their commentaries. We also ask that correspondents supply 
their telephone numbers, which will not be printed. 
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The TELERAM S-100 


Dubble Memory 
System 


А whole lot more... 
at 2595 less 


Now there is a bubble memory system that is fully 
compatible with IEEE S100. And #5 available from Teleram 
al 25% less cost compared to other bubble memory 
systems currently available—plus-it requires only 25% of 
the physical space. Each board has a capacity of 128K or 
256K bytes of non-volatile storage and can be daisy 
chained to provide one megabyte. 


FEATURES: 

» DATA IS RETAINED AFTER POWER OFF 

* 40 MILLISECOND ACCESS TIME 

* CORRECTION FOR UP TO 5 BIT BURST ERRORS 

* CP/M COMPATIBLE 

* UNAFFECTED BY DUST 

• МЕНҮ HIGH RELIABILITY 

* OPERATES IN VERY HARSH ENVIRONMENTS 

* COMPLETELY MANUFACTURED IN THE U.S. 

• IDEALLY SUITED FOR PORTABLE AND PROCESS 
CONTROL APPLICATIONS 


The Teleram S-100 Bubble Memory System can provide 
the opportunity for new design concepts. 
For a free data sheet call or write: 


TELERAM COMMUNICATIONS CORPORATION, 
2 CORPORATE PARK DRIVE, 
WHITE PLAINS, N.Y. 10604, (914) 694-9270 


TELERAM 


COMMUNICATIONS 
CORPORATION 


2 Corporate Park Drive 
While Plains, МҮ 10604 
(914) 694-9270 TELEX 646658 
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AVAILABLE TODA 


from MSD: the XENIX™ Operating 
System, Microsoft's Adaption of 
Bell Laboratories Time-Tested 
UNIX" Version 7 Operating System. 


MSD provides this comprehensive line 
of products for the UNIX community: 


II XENIX Operating System ІШ Screen Oriented Text Editor for 
VT-100 Compatible Terminals ІШ Database Manager and Report 
Generator Which Will Easily and Efficiently Control Large Accumu- 
lations of Information li Accounts Receivable System Which Can 
Be Used to Monitor and Control Receivables in Order to Improve 
Cash Flow ІШ Uni-Calc'" — An Electronic Spreadsheet Which 
Makes Financial Analysis, Forecasting and Business Planning Easier 


In addition to reliable Software pre-config- 
ured for your Hardware, MSD will provide 
complete user support by: 


W Answering your telephone questions «WW Providing new releases 
as available @ Supplying you with the best Hardware for your 
UNIX requirements 


м 


MSD Corporation 
2449 Camelot Court, SE 


% D Grand Rapids, MI 49506 
(616) 942-5060 


MANAGEMENT SYSTEMS DEVELOPMENT 
Uni-Calc, UNIX and XENIX are trademarks of MSD Corp., Bell Laboratories 
and Microsoft respectively 


„100 Bus 
The c Moved! 


Our New Address: 
14425 North 79th St. 


Suite B 
Scottsdale, Arizona 85260 
Qur New Phone Numbers: 
Order Phone Number: 
800-528-3138 
602-991-7870 


© 95-101 © E 


We are now in our new larger quarters 
in order to serve you better with these major lines: 


киіп laternational Mecrocomputer SO Systems 
4 Shugart 
2 Мика hntersystems 
өтіп Computer Systems 
Centronics Micro Pro Intemational 
Cromemcs Мотси Designs 
(Thinker Toys) 


Mountain Computer 
Mullan Computer Products 
North Star 


Serac 
SSM Microcomputer 
Products 


a Tendon Magnetics 
Digital Research Terbell Hectronic 
Bectronic Control 


Fechnolagy 


Epson 
Executive Data Systems Pare Dynamics 

Godbout Hectronics Раг 
(CompuPro} Potomac Micro Мик 

Kayes Micracomputer (ume 
Heuristics Sanyo Verbatim 
Integral Data Systems Scion укш 
infegrand SOM Industries Zenith 


а -і00 inc. 


14425 North 79th St., Suite В 
Scottsdale, Arizona 85260 
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Programming Quickies 


WRITELONG 


A Pascal Simulation 
of Long-Integer Output 


Daniel S Hunt 
822 Green Valley 
Newbury Park CA 91320 


Imagine you are programming output for a spread 
sheet. Wishing to depict the product-by-product sales of 
apples, oranges, and pears in an analysis of monthly sales 
of S & S Fruit Stands Inc, you write in Pascal: 


for i :— jan to dec do 
write(round(apples[i]):10); 


But S & Sis a big company, Their monthly sales exceed 
the maximum integer possible in the target processor, 
which is 16 bits (the range — 32768 to 32767). So the pro- 
gram crashes if you use the round function. If you don't 
use the round function, your output shows apple sales 
with a decimal point followed by zero, as in 55,765.0 
apples. 

Procedure WRITELONG will solve the problem if the 
Pascal version used does not have long integer conver- 
sion. Ás input it accepts a real number, "x", and a field- 
length specification, "flen". It splits the real number into 
two parts. А division and truncation, followed by re- 
multiplication and subtraction from the original number, 
isolates the right part of the number from the left. 

For a 6.5-digit precision floating-point number, the 
right part is fixed at three digits. If rounding of the right 
part yields a number longer than three digits, overflow is 
carried into the lert (atrunc := atrunc + 1), and the 
right is reset. Occurrence of zeroes in the right part is 
filled in an if... then...else sequence that evaluates number 
ranges. For greater precisions, the right part could be ex- 
tended to four digits, along with the if...then...else 
sequence. 

The banishing of the decimal point has other possible 
solutions. A real-to-string conversion routine may prove 
more useful if you wish to position commas in the out- 
put, WRITELONG, however, has one small advantage: 
the algorithm depends upon neither the host processor 
nor a specific implementation of Pascal. а 


Listing 1: Example of an application of the WRITELONG 
procedure in Pascal. 


Program longtest; 


Var 
flen : integer; (format Ғігід width) 
х: real; {real 6.5-digit num) 
f : text; {text file for i/o } 
s : string; {file / device name} 


Procedure writelong(x : real; flen : integer); 


var 
areal, breal : real; {left and right parts of x ) 
atrunc, brnd : integer; {integerized parts of x 
begin 
if x <» 32767.0 then (HAXINT - 1) 
write(f,round(x):flen) 
else 
begin 


{get trune of left part) 
arcal :» x / 1000.0; 
atrunc += trunc(areal); 


{get round of right parc} 
areal : 1000.0 % ассипс: 
breal := x - areal; 

bend := round(breal); 


ЇЁ brnd > 999 then 
begin 
(carry overflow to left) 
atrunc :- atrunc + l; 
{reset right} 
brnd := brnd - 1000 
end; 


{write left part} 
write(f,atrunc:(f1en-3)); 


{fill and write right part) 
if brnd >= 100 then 
write(f,brnd) 
else 
if (brnd >= 10) and (brnd <= 99) 
then write(f,^0' ,brnd) 
else 
if (brnd >= 1) and (brnd <= 9) 
then write(f,'00' brnd) 
glse 
write(f,"'000'); 
ела; (»32767] 


end; (writelong) 


begin 

в за "CONS"; {filename - CPH output to console} 
завілт( Е,6); {Pascal MTPLUS fcb assignnent } 
rewrite(F); 


writeln; 
writeln('LONG INTEGER FORMAT OF KEAL NUMTER'); 
repeat 

write(f,'Enter X '): 

readln(x); 

write(’Format length '); 

readin(flen); 


writeln{f,’ SCALE:*); 
ктігеіп( Ғ,”123456789х123456789х123456789х”); 
vritelong(x,flen); 
writela(f); 
until x < 1.0; 
end. 
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| McGraw-Hill 
Bookstore 


Large-size 
Paperbacks 


from 
John Wiley 
Publishers 


63%” x 10” 


1. Why Do You Need A Personal 
Computer? by Leventhal & Stafford. 
Essential if you're (hinking of buying 
a computer or use yours more fully. 
320 pp. $8.95 

2. Using CP/M A Self-teaching 
guide by Fernandez and Ashley. De- 
tailed introduction for using CP/M 
with any hardware, any language. 
300 pp. $8.95 

3. 8080/280 pesem ply Language Techniques for Improved Pro- 
gramming by Alan R. Miller. For intermediate and advanced pro- 
grammers, 100 pages of programs. 224 pp. $8.95 

4. Apple BASIC: Data File Programming by Finkel and Brown. 
How to maintain and program data files ... the key for successful 
use of microcomputers. 320 рр. $12.95 

5. BASIC, 2nd Edition by Albrecht, Finkel, Brown. Over 175,000 
copies sold! "Very well written... may possibly be the best bargain 
inthe computer industry" — Computers in Education. 325 pp. $8.95 
6. How То buy the Right Small Business Computer System by 
C. Roger Smolin. Keys to understanding computer potential with 
emphasis on software. 225. pp. $8.95 


Please print clearly. 


McGraw-Hill Bookstore 
| 1221 Avenue of the Americas, М.Ү, N.Y, 10020 


| Send me (сігсіе) бок 1 2 3 4 5 6 
No. Copies — — — — — — BY 112 | 
| Check or credit card only: Visa __ Amer Exp _ MasterCard __ | 


| АМ рува 
| Мат 
| Add 


ү Foraign costs slightly higher. s) 
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Circle 284 оп Inquiry саға. 


ИТІ stocks ‘em all 


Listing 1 continued from page 95: 


Outside N. Y.S.: 800/645-8016 
New Jersey: 201/227-5552 
Ohio: 216/464-6688 
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a XCHG ; 
НЕЕ a PCHL ;JMP TO EVENT PRGM 
m а; 
for faster delivery : 
€ 4 
а ] ФКК ME EIXEIEEECEICEERCIEXCIE9EN 3E EEXDICE ICE E XC COE E 
Na hidden charges. Prices include delivery. di PTS AND 
k about our “QED” discounts. J; OVERFLOW ROUTINE: DISABLES INTERRU 
VIRA эла Мабысыні orders accaptad. ACLOCK, OUTPUTS MESSAGE TO CONSOLE AND RETURNS 
MT ? 
VIDEO TERMINALS D а; 
¥T100 DECscope ........ de ; 
VT132 DECscope SOVFLOW: DI ;DISABLE INTERRUPTS 
ARM ZA triumb termes) - T 69 d у MVI A,40H — ;DISARM SYSTEM CLOCK 
ADM 5 (dumb with visual attributes) . 3 OUT 6 г 
ADM 31 (2 page buffer 0375 D306 ; 
ADM 32 (егропотіс ADM 31) sesoses 0377 21 037E a LXI H,..MESS; 
ADM 42 (8 page butter avail.) ............ 0374 CD 047А ü CALL MESSOUT ;SEND MESSAGE 
ТІ 940 (2 page buffer) 7р a RET 
T) "Insight Series 10” personal term. ., 03 | 
Hazeltine Executive 80 Model 20 ., a ; 
Нагейіпе Executive 80 Model 30 ... career 057Е 3..MESS: .ASCIZ / 
1410 (Hazeltine с dumb terminal] suse DS AE това = РЕТТІТІТТІТІТІТІТІТІІІТІТІРТІРІІЛІНІ. 
o Idune oranal салма — Mon ODD Pe ACA xxx 
1421 (Consu c 
1500 {dumb terminal) sm 03А8 000409554142 SAMPLING ABORTED: PROCESSOR TOO SLOW! 
н н зерт 0308 0004090909208 BUFFER OVERFLOW !!! 
isis статі USE UD АП 92А2А2А@ PEIE PE IE IE IE IE AE HE IE IEE IEEE IEEE SETI EEF 
VT100 with graphics pkg. O41A ODDA a 
ADM 3A with graphics ea й&1С 000400 g^ 
ADM 1A* with graphics pk ; 
300 BAUD TELEPRINTERS .INSERT B:FNXN 
LA34-DA OECwriter IV. эФегевавовв tae) ane 3; X34 XXX XX XXXXXXEX 
TCU күс 8: қ 
Telatype 4310 „шыннан д; 4 FNXN H 
2 : IEZIRERERARÁARCRLEL 
à;THIS SR TAKES A 16-BIT NUMBER AND DIVIDES 
ТІ 745 (part/built-in coupter) .. Z; IT BY 2*C(REG A) NUMBER OF TIMES. ON ENTERING, 
TI 263 íaort/buble memory) n- a;THIS SR EXPECTS HL TO POINT TO THE LOW BYTE 
TI “Insight Series 10/1" pers. term. .. 3;0F THE 2-BYTE NUMBER. HIGH BYTE IS ASSUMED 
БОО BAUD TELEPRINTERS а;ТП BE AT CHL#1). RETURN IS MADE WITH HL 
ТІ 825 RO impact «nacer A; POINTING TO THE LOW BYTE. SIGN BIT OF LOW 
TI B25 KSA impact rure a;BYTE IS COMPLEMENTED BEFORE RETURN. 
T eer pe Darrin iivaa а; 
Ti 840 RO motel. i Q4I1F — B7 ӘРНХН: ОРА А ;PR CODE=0? 
ТІ 840 KSA impac 1245 0520 2809 a JRZ . .CMPL 
1200 БАЙЫ TELEPRINTERS 0422 23 Ә..100Р: INX H ; 
A аре} ............... r 
АДО AA ОЕОмен I IGIMS oka 2295 0423 CBSE а SRLR M jDIVIDE BY TWO 
TI 783 (portable) .. s 1646 0625 2B 9 рсх H H 
ILLE DOSE LEES NES Т. 
0 із . 
MERI 0429 20F7 a JRNZ  ..LOOP ;DIVIDE AGAIN? 
T! 820 KSA impact ns 042B 7E а..СМРЕ: MOV А,М ;COMPL SIGN BIT 
ТІ B20 НО = Еи 042C EEAD a XRI 128D = 
T 820 KSA о eec 042E 77 a MOV M,A ; 
т -——— i 042F С 2 | РЕТ 
Отарғодистз M200 (2400 HE TE E A d; 
DATAPRODUCTS LI 
8300 (300 LPM band) „ч. ымыны eee B:SSINIT 
8800 (600 LPM band) ue а; КХК ИКИ УЗУНУ КУ 
ун di. t 4:3 м 
pr 1500 LAM wd 222. ЗИМ SAMPLING INITIATOR x 
TE UAR аннар ун ETT TT TTT TTT TTT TTT Tee TT Terre TT rere Terry 
ACOUSTIC COUPLERS a; 
АЈ) 8242-А (300 baud orig.) «e 8;THIS ROUTINE INITIALIZES THE INTERRUPT 
А/3 247 (200 baud orig.) .............— 8;HANDLER, CLEARS THE TEMP BUFFERS, SETS 
ҚАДА rp eph үе ape тада 9;UP THE APPROPRIATE COUNTERS; ENABLES 
Vadic VA 3434 (1200 boad ori) O INTERRUPTS AND THEN RETURNS. THE INTRRPT 
ӚЗУЕСТОК JAMMED ONTO THE BUS IS PRESUMED TO 
GDC 103A3 1300 baud Bell) ........... т J;BE DFFH. 
БЕН ШЫТ КЕНЕ + 
u "T * 
A/S 1256 (Vadie compat. t S; REGISTERS ARE NOT PRESERVED. 
A h г 
УА 3451 ane кра made ч A WHEN CALLLED, THIS SR EXPECTS REGS DE 
МА 3465 1200 baud orig /ans.) 4;TO CONTAIN THE STARTING ADDR ОҒ A TABLE 
CASSETTE STORAGE SYSTEMS A CONTAINING THESE PARAMETERS IN THIS 
Тесһіғал 816 (store/lorward) а; ORDER: 
Тел BB edi cs a; 
Techtran 822 (dual) ..,.... „лл... 2295 Ә;ВҮТЕ 0 :8 CHANNELS TO SAMPLE (STARTING 
FLOPPY DISK SYSTEMS 3; AT 0300) 
Mita оин coi A BYTE 1 :t INTERRUPTS PER SAMPLE 
"ade CON for once aiBYTE 2 :% SAMPLES PER DATA POINT 
$ 9430 DS SINIT: PUSH D ; TRANSFER PARAMETERS 
mti 0431 Et a POP H ;TO INTERNAL LOC 
Ын gm 2 GP M" na. 
; 
crei қ i 0437 EDAD a LDI Ж INTRPTS/SAMPLE 
Distributors, ADM Jersey and Ohio. 0439 EDAD 3 LDI : jt SAMPLES/DATA PT Жын 
: a DCX s INITIALIZE 
516/482-3500, 212/895-7177, 518/449-5959 943% ES 


Listing 1 continued: 


043C 


043E 
983Ғ 


ЕРА0 

09 

3A 0138 
97 

D9 


E LDI ; 

d; 

a EXX %БЕТ UP ІҢТЕРТ CNTR 
a LDA INTSS ; 

d М0У В,А F 

s EXX H 

a LHLD NTMPAD INITIALIZE BUFFERS 
a MVI B: 32D SWITH 00 

а MVI A,0 H 

a..LOOP: MOV М,А ;LOOP TILL DONE 

а INX H ; 

а DJNZ ..LOÜOP  ; 


а; 
d; SET UP INTERRUPT JUMP ADDRESS. ASSUMES CLOCK 
@;FLAG JUMPERED TO VI3. 


а; 

al IMO ;1NTRPT MODE = 2 

a (ХІ H, 18H FILL ІҢ JMP INSTR 
а MYT A,OC3H ; 

a LXI D,INTHLD; 

a MOV MLA H 

а INX H ; 

а мом М, Е ; 

в! ІНХ H ; 

d MOV М,0 H 

a MVI A,50H ;RESET CLOCK FLAG 
а OUT 6 ; 

al MVI A,UCOH ;АЕМ CLOCK INTRPT 

а OUT 6 } 

©] EI ; ENABLE INTERRUPTS 
: RET ; AND RETURN 


.INSERT B:PSINIT 
g) ; HM HE EH I EE EE EEE HEME 
g;* + 
= PROCESSOR INITIALIZER ж 
P * 
a ; Ек ИЕ 33-36-54 ЭЕ ЭЕ ЗЕ E IEXE 3Е3Е ЗЕ ЗЕ ЭЕ ЗЕ ЗЕЗЕЗЕЗЕЗЕЗЕЗЕ ЕЕЕ ЗЕ ЗЕРНЕ 
а 


ч 


di ON ENTRY, THIS SR EXPECTS REG DE TO CONTAIN 
d; THE STARTING ADDRESS OF A TABLE CONTAINING, ІМ 
"LS SEQUENCE: 


gi VTE САНЕ 
а; BYTE 1 % OF PROGRAMMED EVENTS 

а; BYTES 2,3 TIME FOR EVENT #1 (АТА PTS) 
а; BYTES 4,5 ADDR OF PRGM EXECUTING EVENT #1 
3; BYTES 6,7 TIME FOR EVEHT 82 

а; BYTES 8,9 ADDR OF PRGM EXECUTING EVENT #2 
а; ...ЕТС... FOR ALL EVENT TIMES AND PRGM ADDR'S 
3; 


A; REGISTERS ARE NOT PRESERVED; 

а: PARAMETERS FROM THE TABLE ARE INSERTED BY THIS 
d;ROUTINE INTO INTERNAL LOCATIONS OF PROCSR 
a;FOR APPROPRIATE DATA PROCESSING AND TIMING 

d; FUNCTIONS. 


а; 
aPSIMIT: PUSH 


р TRANSFER PARAMETERS 
d POP H 370 INTERNAL TABLES 
a LXI D,DIVSR; 
а LDI ;PROCESS CODE 
а MOV А,М H 
3 LDI М5 ЕУТ5 
a ADD A ;FORM BYTE COUNTER 
a ADD A ; C=4%NGEVTS) 
а МУІ В,0 ;PUT IN BC 
a MOV С.А ; 
@ LDIR ài TRANSFER TIMES AND 
: BET ; ADRR'S FOR ALL EVENTS 


.INSERT B:MESSOUT 
ERRAR REKA EIEN HA A RAEE K AE I E EJE RE RE IE E E 2 ERN 
* 


MESSQUT * 
* 
SEE IE TEE MEIE EHE E FE DE JE JE EHE FE JE E E JE SE HE HE EE EE ЗЕН 


3% 
Hi 
;* 
;* 
ж 
;THIS SUBROUTINE OUTPUTS А MESSAGE TO THE 
J CONSOLE USING THE DOS 'COUT' ROUTINES AND 


A RETURNS CONTROL TO THE CALLING PROGRAM. 
a; THE SUBROUTINE EXPECTS HL TO HOLD THE 


Listing 1 continued on page 418 


Circle 94 on inquiry card. 


Make Your Dreams 
Come True With 
Computer Shopper 


Now you can expand your system or 
get a new one at prices you had never 
dreamed possible by taking advantage 
of the thousands of bargains each 
month in COMPUTER SHOPPER. 


GOMPUTER SHOPPER is THE 
publication for buying, selling and 
trading new and used micro and mini- 
computer equipment and software. 


€ Buy, Sell or Trade 
48 Big (11" x 14% pages 
Over 20,000 readers nationwide 
Low classified ad rates-only 10% a 
word for subscribers 
Hundreds of ads from individuals 
Money back guarantee 


Double Bonus for New Subscribers 
New subscribers are entitled to a FREE 
20 word classified ad to use for soft- 
ware or used equipment (a $2.00 value) 
plus a FREE ISSUE (13 months for the 
price of 12) all for the low subscription 
price of ONLY $10.00. 


SAVE OVER 50% OFF the single copy 
price of $1.50, Add it up: 
12 issues @ $1.50..........81B.00 
One free 1s5ue......... e. 91.50 
Free 20 word classified ad....$2.00 
TOTAL VALUE............... $21.50 
NOW ONLY $10.00. You save $11.50. 


MasterCard or VISA subscription orders only 
Сай TOLL FREE FOR FASTEST SERVICE | 
1-800-327-9920 


MasterCard or VISA classified ad orders only 
Call TOLL FREE FOR FASTEST SERVICE 


1-800-327-9926 Offer expires 1-31-82 


COMPUTER SHOPPEƏR 


P.O. Box F135 @ Titusviile, Fi. 32780 
305-269-3211 
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Circle 102 on inquiry card. 


SUPERBRAIN 


64K Double or Quad Density units available. Uses 
two 2-80 CPU's. Commercial-type terminal with 
12" monitor. Dual double density minifloppies. 
Over 350 kilobytes of storage (twice that with quad 
density drives). Two serial RS232 ports, HO ports 
standard. 

Comes with CP/MTM 2.2 operating sys- 
tem. MiniMicroMart can supply a wide range of 
CPIM development and application software. 


wi64K Double Density, List $3495 .. $2869 
wi64K Quad Density. List $3995. .... $3395 


Kip HEWLETT 


PACKARD 
HP-41CV 


$259 


Desk-Top 
, Computer 


List $3250 
пешнрР-125. $3149 


ЖҰ data 
systems 
219 Video Terminal 
List $995 


11 ый time 
(744 


F.O.B. shipping рони. All prices subjecti 10 change and all 
offary subject to withdrawal without notice. Advertised prices 

are for prepaid orders. Credit card and C.O.D. 2% рст 
C.O.D. may require deposit. 


— WRITE FOR FREE CATALOG — И 


Mini MicroMart, Inc. 


943 W.Genesee St. 
Syracuse, NLY. 13204 
[315] 422-4467 
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Listing 1 continued: 


2000 


047А 
047B 
047С 
0470 
047Е 
0480 
0485 
0484 


04C4 


C3 047A 


F3 
eA 017F 
ED5B 017D 


SA 0157 


CD 04C5 


21 018C 
36 


@;ADDRESS OF THE MESSAGE WHICH MUST BE 
9;TERMINATED BY А NULL CHARACTER. 

A REGISTERS А,В,Н,і ARE ALTERED IN THIS 
a ROUTINE. 


а; 

a;SYMBOL TABLE: 
а; 

aCOUT = 200DH 


. 
ғ 


d; 

aMESSOUT : MOV A,M ;GET CHARACTER 

а Р ORA А NULL CHARACTER? 
а RZ ; YES, RETURN 

а MOV В,А %В<2А 

al MVI А,00 ІСІ ЕАК ACC 

а CALL COUT ;NO, OUT TO CRT 
n INX H ;INCR POINTER 

E JMP MESSOUT ;LOOP TILL NULL 


INSERT B:DATWR 
а; EEIE AAE IERE EJE IE JE E IE IE EAE JE FE JEA IE EIE IE EAEE IE AE AEEA IE AEDE AIE AE A 


9; Hx қы 
а;%% DATWR ** 
Q;** Kk% 


а; MEME EKER HE HEE НЕЕ 


3; 

A THIS ROUTINE WRITES DATA OUT TO DISK 1 USING 
а:ТНЕ PREVIOUSLY ESTABLISHED POINTERS OF THE 

A UTILITY PROGRAMS "PROCSR" AND "INTHDLR". 

a IT PLACES &CHANNELS AND ADATA POINTS AT THE 
а; BEGINNING OF.THE FILE (E.G. #CHNLS IN’ OFFD; 

a; BUFFER STARTS AT 1000H). 


а; 

A AFTER WRITING OUT THE FILE CUSING "FHRITE") 
A THIS SR REINITIALIZES THE POINTERS AND 

aA; INCREMENTS BYTE 8 OF THE FILENAME. INTRRPTS 
@;ARE DISABLED QN ENTERING THIS SR AND SHOULD 
а; ВЕ ENABLED AFTER RETURN IF NECESSARY. 


a; 

A CLOCK FLAG IS CLEARED BEFORE RETURN. 
3;UNLY THE IX AND IX REGISTERS 

3; ARE PRESERVED. 


3 
3DATMR: DI ;STOP INTERRUPTS 


а HLD MBUFPT ;CALCULATE @DATA PTS +3 
a LDED BFSTRT ; 
3 DCX D H 
e DCX D H 
a DCX D ; 
а ОРА А 
а DSBC D Р 
а PUSH H 55АУЕ FILE SIZE 
3 DCX H sCALCULATE &DATA PTS 
а DCX Н ; 
2 DCX H ; 
а XCHG ;HL <= [BFSTRT] -3 
а ;DE <= @DATA PTS 
а LDA CHNL STORE #CHNL 
а MOV М,А ; 
3 INX H i 
a MOV M,D ¿STORE HIGH BYTE OF 
a INX H 3 *DATA POINTS 
d MOV M,E ;STORE LOW BYTE OF 
a >;#DATA POINTS 
a DCX H ; 
а DCX H ; 
al XCHG ; 
a POP H ІНІ <= ЖОАТА PTS +3 
a ДЕ <= [BFSTRT] -3 
а SNOW CALCULATE #BLOCKS: 
а MOV A,L ; 
а ORA А ; 
a JRZ ..NOAD ; 
a INR H ; 
а..МОАр: MOV C,H >BCC=#BLOCKS 
а МУІ B,0 $ 
al MVI А, 1 ;SPECIFY DISK #1 
а LXI H,FLNAME;HL«X-ADDR OF РІ МАМЕ 
J 
= CALL FWRITE WRITE DATA 
, 
d ; 
al LXI Ви FLNAME*7 ;UPDATE 
a INR ; FLNAME 
a LHLD BESTRT ;UPDATE BUFFER PTR 
a SHLD MBUFPT ; 
a MVI А,50Н ;RESET CLOCK FLAG 
al OUT 6 ИЩ 3 
4 RET ; RETURN 


Listing 1 continued: 


CD 201С 
D2 050D 
ES 

DDEt 

21 050С 
CD 201C 


DA 055Ғ 


00 


20 
21 0516 


q;* 
d;* 
d;* 
9% 
d;* 
d; 


.INSERT B:FWRITE 


FHRITE 


3X3 ECIEIEIEXEJEXEIE EXE E EJEIERERCEXEEJOIEOIOE IEOIEIEIEIHIE CHOR 


* 
* 
* 


XXXEEOCXC CON IC IEECEEIEXEXEEIEXEEXOOE E EE ERE E 


4; SUBROUTINE TO WRITE А FILE ONTO DISK 
S UNIT #1 OR 2 USING DOS 1/0 ROUTINES. 
d; EXPECTS: 


STARTING RAM ADDR ОР FILE 


А = FILE DRIVE # (1 OR 2) 
DE = 

BC = # OF BLOCKS 

HL = ADDR OF FILE NAME 


A FILENAME MUST CONSIST OF 8 ALPHANUMERIC 
d; CHARACTERS FOLLOWED BY A BLANK (А5СІТ 20). 


dj 
Қа АКЕ NOT PRESERVED. 


Еу) Өз 6) 


we 


"o" 


“ж. ч 


IM PELIS 


ру а) оу) еҙ рә еза: өз е) E) е) Б) өз өз ез EO GJ) 6) Б) в» е) е) б) £0 8) е) е) £2 e €) BJ б) GJ CJ е) ез ез ее» өз €) өз Ө) в) EO £0 B) €) ED Б) 


L TABLE: 

= 201СН 

= 201FH 

= 2022H 

= 2028H 

: PUSH D 
PUSH B 
PUSH B 
PUSH H 
CALL DLOOK 
JNC TAKEN 
PUSH H 
POP X 
LXI H,BLANK 
CALL DLOOK 
JC FULL 


; COPY FILE NAME, 
570 DIRECTORY ENTRY 


SET UP 


B,-8D 
B 
POP D 


[= =] 
m 
ба 
o 


ы 
oO om 


т 
е o шо qo 


- 


x 4 

о 

= 
TCCXIAXIXIAXwerxrXox 


к. 
о 
< 
X 
5 

e 


CALL DWRIT 


:005 FILE DIRECTORY LOOKUP 
5005 DIRECTORY ENTRY WRITE 
+005 DISK COMMAND SR 

005 ENTRY PT 


3 STARTING RAM ADDR 
;* BLOCKS 


;FILE NAME ADDR 


;IF FILE NAME TAKEN 
;DISK ADDR 

;0NTO IX 

¿BLANK FILENAME 
;BYTE 6 OF DOS ENTRY 
;RETURNED IN CHL) 
;IF DISK FULL 


DISK ADDRESS AND #BLOCKS 


; SUBTRACT 8 

; FROM HL 

ADDR OF FILE NAME 

;* DE-ADDR OF DOS ENTRY 
;* HL-ADDR OF FILE NAME 
PLACE 8 IN BC 

;COPY FILE NAME 

sHL=DOS ENTRY ADDR 
;COPY DISK ADDR 


;COPY # BLOCKS 


;COPY FILE TYPE 


;COPY TYPE DEP. INFO 


; COPY ENTRY TO DISK 


REGISTERS FOR DCOM: 


POP B 
MOV A,C 
LXI B,l 
POP D 
PUSH X 
POP H 
CALL DCOM 
JC ILLARG 
RET 

„ASCII // 
LXI 


;PUT & BLOCKS 
:ІНТО ACCUMULATOR 
; COMMAND=WRITE 
;DISK UNIT 7 1! 
STARTING RAM ADDR 
;MOVE DISK ADDR 
INTO HL 


;MRITE FILE 
; CARRY SET-ILLEGAL ARG 


H,..MESS;SEND MESSAGE TO CONSOLE 


Listing 1 continued on page 420 


Hire a 
fast 
thinker. 


ТИШ 


E | i 
=, ы-і Um 
m ғ —H 
4 а“ of Бы 
E: : 4 1 
4 i 
lis 
ex IA a i 
2 | к» >i 


m 


— A 
be 


n 
діні 


тип 
IB lj 


5 MHz CPU Card 

ll intel 8085А-2 microprocessor B Hardware 
floating point ІШ Performs calculations six times 
faster than other CPUs Ш On-board monitor in 
PROM ШІК RAM scratch pad Ш Keyboard or 
RS232C terminal Ш Variable clock frequency 


PRICE— $450 
(California residents add 5% sales tax) 


Call or write Artec for details. 


ARTEC ELECTRONICS, INC. 


605 Old County Rd., San Carlos, CA 94070 
Telephone (415) 592-2740 
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Сігсів 461 on inquiry card. 


Far ATARI — РЕТ/СВМ — - 5502 


НЕ Місгозан BASIC Rele- 
rence Manual 

Authoritative reference lor the 
original Microsafy JK € ақ 
BASIC шора for Ана 
and later computers including 
OSI, РЕТ and TRS-BO. 
Ordar-No, 141 £9.95 
Expansion Hendbook for 
6502 and 0902 

8.44 Card Manual describes al! 
of ing 46 x 0,5 44-pin $44 
card: incl, чети А 
MUST tor every KIM-, SYM- 
and Alf -ownr 

Order-No. 182 59.95 
Microcomputer — Application 
Молва 

Reprint of tniel's most im. 
portant application notes in- 
eluding 2708, 8085, 8255 
8251 chips, Very oecessary for 
tho hartware Gulf. 

Ordar-Mo, 153 59.95 
Comptar Sound Generation 
New  reviesd applications 
manus lor tha Texas instru- 
ments SN 78477 Complex 
Sound Generator. Circult 
Board svailabls (66.96), 
Ordar-No. 154 £6.95 
Smail  Бийтша — Programs 
Complete listings tar tha bus- 
тоза usar. Inventary, Invalcs 
Writing, Mating List and much 
murg.atraducebon ta Busi- 


nass Applications. 

Ordar-No, 198 $14.80 
Tha First Book of Ohio 
Scientific 


inirpducilon to 051 m- 
puters. Diagrams, Hardeware 
end software information oot 
previouly available in one 
compact source. 192 pages. 
Order-No. 157 £7.55 
The Second Book ой Ohio 
амба 

Very valuable = jnformarion 
about OSI microcomputer sy- 
sens, introduction 10 05-86 
D and СБ650 Natworking. 
Hardware and бойға hints 
and (ns Systems spenilt- 
cations Business agpications, 
Ordar-Na. 158 57.95 
Tha Fourth Book of OHIO 
Very important Programs 
Many interesting programs for 
GS) computers, Sorting iHi- 
nary Treat, Dilferenttel Equl- 
lation, Stafistirs, Astrology, 
бак Corsumpilor, Games a.5.0 
Order No, 160 £0.95 
МЕ Pachage — Аһачв book 
pius а cassette with the pro. 


grams 
Order-No. 160 A 618.36 


Іпубіга Writing Program far 
О51-СІРМЕ, БАР, Оһк ond 
Cassette, 8K НАМ, 

Оғдағ-Мо. 8234 529.80 


Melling List (ағ СҮРМЕ of 
САРМЕ 24K RAM 

250 addresses incl. phone 
number and parameters on 
оле 5 1/4 Cink) 
Qrder-No. 8240 $29.50 


Cara and Feeding of the Com- 
modors РЕТ 

Eight chagiters exploring РЕТ 
hardware, Includes repair and 
Imiertacing Infocmmion Pro- 
grammig (icky sod gha- 
matka, 

©гём.Мо. 150 £9.95 


BOOKS and 
SOFTWARE 


imporuemt Softwan far СВМ 
чак/з2к 

Most powerful Edior/As- 
sombler for Commodore СЭМ 
18/32К on cassette, Assembler 
can be started directly tram 
editor or fram the TIM:Mo- 
nitor. Тітмізез іп three 
pauar. М an error із encoun- 
terod, automatic ratuen to ihe 
editor, Cassette with DEMO. 
Order-No. 3278 $39.00 
MONJANA/1Y Makes Machine 
Language Programming Easy! 
in every Commodores CBM 
thera И 8 spare ROM socket 
waiting for it's MONJANA/1. 
Тһе new МОМЈАМА/ Ma 
chive Language Monitor in 
ROM offers more umr 
guidance and debugging aidi 
Шөп any ather monitor 
available today, Compranen. 
shee manual included, 
Ovdter-No. 2001 

EPECIAL PRICE 549,00 
JANA-Monitor on Cassette lor 
tha PET. Similar to MON- 
JANAN. Very powerful. 
Ordar-Na. 2002 519.85 
Programming ін Machine 
Language with the Commo: 
dore PET 

This book includes EDITOR? 
ASSEMBLER, МОМЈАМА 
JANA, EDITOR, ASSEM- 
SLER, LINKER and DISAS 
SEMBLER, HEXDUMP ап 
complet descriptiona of the 
Programs. 

Order-No. 165 £12.96 
BLANK CASSETTES 

Highes Quality C-10 cassettes 
Blank Cassettes (Quantity 10) 


-Мә. 80950 54.99 
ATARI OWNERS TAKE 
NOTE: 


[жаа 


a 
д 


ATARI-BASIC -  Laarning 


by Using 
A new book with programs 
and learning axercises, Many 
of ihe programs am appro 


priate for beginners as well | 


мы experienced computer 
шын. (Screen) Drewings, Spe 
шм Sounds, Keys, Paddles + 
Joysticks, Spacistized Screen 
Routines, Graphics and Sound, 
Peeks and Рокез and special 
stuff}. 


Order-No. 164 69.65 | 
ATMONA-1 Machina 
Langusge Monitor tor the 
АТАН: 400/800 


This powerful monitor pro- 
vides you with tha firmware 
suppor thal you пәні to gel 
the mast out of your powerful 
үзмө, АТМОМА. І comas on 
a bootable cassettes. No car- 
tridges required. Olassarmbie, 
Memory Dump HEX + ASCII, 
{Changs Memory Locations, 
Blocktransfer, Fill memory 
black, Save mwd Load Me- 
china Language Programs, 
лагі Mach, Lang. Progr. (Prin. 


ter Optional). 
Order-No. 7022 8 19.95 
АТМОМА-2 Superstaper 


А very powertul Tracer ta ex 
galore the ATARI ROM/RAM 
aren Slop at praviousdy selec- 
фий address, Орсоде of 
operand 

Order-No. 7048 (includes AT- 
MONA-T} $49.95 
EOITOR/ASSEMBLER (ог 
ATARI 800, 32K БАМ 
Extremely fast and powerluil 
Editar/Assembtar. {8K Sources- 
code in about Б seconds 
Includes АТМОМА. t . 
Оғгфаз-Мо. 7088 549.95 
MACRO-Assembler for 
ATARI-BD0, 48K RAM 
Ordar-No. 7099 $99.00 


ELCOMP Publishing, Inc. 
53 Redrock Lane, Pomona, CA 91766 
Phona: (714) 623-8314 


Payenend: (heck, Money Order, VISA Masercharge, Euroscheck. 


POSTPAID оғ PREPAID in USA. € 500 bending fee [or СОО 


Adi оғың шшс USA: ADD 15 ж tapping. СА aid 5 % sates tax. 


ATARI iz а парила) modemak of ATARI INC 
PET/CEM is a negistanad qracrmmark of Cnmenedares Doraz, 
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Listing 1 continued: 


0590 
0591 
0594 
0597 
0598 
059B 


059C 
059Е 
05А0 
05A1 


05А2 
O5A4 
05А6 
05А7 


0580 


CD 0%7А а CALL MESSOUT 
C3 2028 3 MP DIS 
G6494C45204E3. .MESS: .ASCIZ FILE NAME ALREADY TAKEN 
ODOA a 
0D0A00 а/ 
a; 
21 0558 JİLLARG: LXI H,..MESS;SEND MESSAGE TO CONSOLE 
CD 047A 3 CALL —— MESSOUT 
C3 2028 a JMP DOS 
494С4С454741а..МЕ55: .ASCIZ /ILLEGAL ARGUMENTS USED FOR DCOM 
0D0A 3 
000А00 av 
d: 
21 0568 aFULL: LXI H,..MESS;SEND MESSAGE ТП CONSOLE 
CD 047A 3 CALL  MESSOUT 
C3 2028 а JMP pos 
4649404520572. MESS: .ASCIZ /FILE WRITE ABORTED; DISK FULL 
ODOA 
000А00 ЕУ; 
5 590Н 
"INSERT B: EVENTS 
а; DIEDE DE DE MEIE HE DE DEDE AE AE DE Т ТҮҮ, 
2 + 
a; SPECIAL EVENTS * 
9; ж 
аз XXX аз із 333355555135 5433515) 
а; 
3; 
a;ENDEXP SR DISABLES INTERRUPTS, WRITES 
ADATA OUT TO DISK (BY CALLING БАТЫР), 
J; UPDATES ENDFLG, AND JUMPS TO THE ADDR 
Ә;РЫТ IN BY THE MAIN PROGRAM. 
F3 SENDEXP: bI ;KILL INTERRUPTS 
CD 0487 a CALL DATWR  iWRITE DATA 
21 0598 a LXI H, ENDFLG;UPDATE FLAG 
35 DCR e 
C3 0598 SuxTEXP: JMP NXTEXP  ;JMP TO MAIN 
JENDFLG: .BLKB 1 : END FLAG, INITIALIZED 
a ЖҮ MAIN Р 
3; 
а; 
а:% X* X ХКК RH X XX X XE E HH X EK WX XX * 
à; 
Q;LITOFF: THIS SR IS CALLED BY THE "PROCSR*. 
a; IT TURNS OFF THE LIGHT RELAY BY CLEARING 
3;BIT 0 OF 1/0 PORT 24D AND RETURNS TO THE 
а: PROCESSOR. 
3E00 aLITOFF: MVI А,0 ; 
D318 a QUT 24D ; 
E! a POP H ; 
c9 qi RET ; 
а; 
à: 
Q;X * * W 9 X X X жож * X HF а 
2; 
Q;LITON: CALLED BY "PROCSR" TO TURN OFF LIGHTS 
à; BY CLEARING ALL BITS OF I/0 PORT 24D 
8; AND THEN RETURNING TO THE PROCESSOR. 
ЗЕ01 д{їтон: MVI А, 1 ; 
0318 OUT 24D ; 
Е1 а РОР Н ; 
C9 a RET ; 
а; 
„LOC 5BDH 
“INSERT B:L/DEXP.ASM 
a H IITIRIIIITITIMITITDIUITITITIIITILIIAGOiiil 
a; * + 
а: LIGHT/DARK EXPERIMENT * 
2;* 


a ; X3 D(OEXEXEE3EXEE 355555333533 5555345. 


S THESE TWO ROUTINES SET UP THE ІНТКРТ 

A; HANDLER AND PROCESSOR TD DD FIRST А 

J DARK EXPERIMENT AND THEN A LIGHT EXPT. 

3; THE SAMPLING AND PROCESSING PARAMETERS 

A ARE ASSUMED TD HAVE BEEN PUT IN THE PROPER 
d;LOCATIONS BY SOME PREVIOUS ROUTINE CIE 
d;BASIC CALLS, OR OTHER). FLNAME AND 

а; ENDFLG ARE ALSO ASSUMED TO HAVE BEEN 

A; INITIALIZED BY PREVIOUS ROUTINES. 

J; THE: LIGHT/DARK EXPERIMENTS CONTINUE 
4;UNTIL ENDFLG IS CLEAR. THE LIGHT RELAY 
4;IS TURNED ON BY SETTING BIT 0 OF 1/0 PORT 


Listing 1 continued: 


05B0 
6583 
0505 
05ра 


064C 


064F 
0650 
0655 
0654 
0657 
0658 
055В 


0656 
055F 
0662 
0664 
0666 
0668 
D668 
0686 
0688 


ЗА 0598 


СА 065С 
21 O5FA 
e2 0599 
21 0188 


364C 
{1 0508 
СО 0468 


3Е06 
0518 
0Е04 
CD 064C 
5Е00 
0518 
11 0505 
CD 0430 
18CC 


11 378E 


D 
C2 064F 
C2 064F 
D 
C2 064С 


21 0668 
СП 047А 
5Е80 
D318 
18B0 


000400 


3;30Q. 

dSDATA: .BLKB 3 
SPDATA: .BLKB 34D 
SSLDATA: .BLKB 3 
SPLDATA: .BLKB зер 


з 5ТОКЕ DARK SAMPLING 
PARAMETERS HERE 
j9TDRE DARK PROCESSING 
¿PARAMETERS HERE 
¡STORE LIGHT SAMPLING 
;PARAMETERS HERE 
;STORE LIGHT PROCSR 
;PARAMETERS HERE 


a ; 
ӘПЕКЕХР: LDA ENDFLG ;CHECK IF EXPT DONE 
A 


a ORA р 

a JŽ END :ҮЕ5, END 

а LXI H,LTEXP ;NO,PUT JMP ADDR IN 
а SHLD NXTEXP*1;  "EHDEXP" 

a LXI H,FLHAME*&6 ;PUT "D" SUFFIX 
а MVI м, "р" ; IM FILENAME 

9 LXI D,PDATA ;SET UP PROCSR 

a CALL PSINIT ; 

al LXI D,SDATA ;SET UP INTHDLR 

a CALL INIT ; 

3RETSEQ: РОР H RESTORE REGS 

g POP H ; 

: JMP RSTORE ; 

9; 

d; 

d .LOC 6 1FH 

JLTEXP: LDA ENDFLG ;EXP DONE? 

d ORA А 

а JZ END 5 YES, END 

а LXI H,DRKEXP ;НО,РИТ JMP ADDR 

a SHLD NXTEXP+1 ; IN "ENDEXP" 

a LXI H,FLNAME*6 ;PUT "L" SUFFIX 
d MVI M,"L" ; IN FILERAME 

а LXI D,PLDATA;SET UP PROCSR 

5 CALL PSINIT ; 

d; NOW RESET TRANSDUCERS AND ADVANCE THE 
a; ADVANCE THE LIGHT FILTER MOTOR. 

а; PORT 24 ASSIGNMENT: ВІТ 0 = LIGHTS 
а; 1 = RESET DIFF 
а; 2 = MOTOR ADV, 
а: 7 = EXPT OFF 
ӘЗТЕРР: MVI А,5 SSET BITS 1 £ 2 

а OUT 24D ; 

a MVI C,á 300 FOUR CYCLES OF 
a CALL ЫТ50 :50 MILLISEC WAIT 

d MVI А,0 ;CLEAR ALL BITS 

a OUT 240 } 

а LXI D,SLDATA;SEY UP INTHDLR 

a CALL ЇМЇТ 

3 JMPR RETSEQ ;КЕТИЕН TO STATUS 
a; * Ұ * + ++ F + + + » E X 
а; 


2; THIS ROUTINE WAITS 0.049999875 SEC TIMES THE 
d; CONTENTS OF THE С-КЕбІ5ТЕЕ, 

A REGISTERS C,D, AND E ARE ALTERED. ALL OTHERS 
2; ARE PRESERVED. 

a: 


aWT50: LXI р,578ЕН ;5ЕЕ PAGE 223 OF BUGBOOK 


d.. LOOP: DCR E ;FOR EXPLANATION 
at JNZ . LOOP b} 

a DCR D i 

gi JNZ ..LD0O0P  ; 

a DCR C ; 

9 JNZ WT50 i 

4 RET H 

Qd; X Ұ Ұ OX # t  ұ X — 4 Ж о жож X X 
d; 

d; 

а; 

JEND: LXI H,..MESS;SEHD MESSAGE TO 
а CALL MESSOUT CONSOLE 

а МУІ А, 1250 ІЗЕТ BIT 7 OF 

al OUT 30Q 31/0 PORT 300 

а JMPR RETSEQ ;RETURN TO STATUS 
a 55: .ASCI / 


A THIS IS А BASIC CALL SUBROUTINE WHICH STARTS 
8; EXPERIMENT WITH A DARK PERIOD. 


Listing 1 continued on page 422 


SAVE 90% 


You CAN save up to 90% 
by building your own 
Micro or Minicomputer! 
If you can read - you 
can do it. 


50 DO IT! 
FREE DETAILS 


DIGATEK CORP 
SUITE ер 
Сес Ш. BUTLER DR. 
PHOENIX А? 8502, 


You CAN afford a 
Computer of your own 


Circle 480 on inquiry card. 


$299.00 


If you have а 2-80 based 5-100 system, 
our memory board should be yours. 
Our state of the art design uses prima 
quality 64K DRAM chips and F-series 
address logic to implement a full 64 
KILOBYTES of high-speed (250 nSEC 
access) low power (400 mA) memory, 
all on one half height S-100 board. 

A fully assembied and tested memory 
board with complete decumantation for 
only $299. Unbeatable! $ 


Phone Orders: 
U.S.A. 
(313) 455-3202 
CANADA 
(416) 294-5473 


521 LEICESTER PLYMOUTH, МІ. 48170 
BOX 81, WHITEVALE, ONTARIO LOH 1М0 


Circle 478 on inquiry card. 


SOFTWARE 
PROFESSIONALS 


CONSIDER SOUTHERN CALIFORNIA 
AND SUNBELT OPPORTUNITIES 


LOCAL NETWORKING 
ANALYST... .... ... ‚- 10 40K 


DIAGNOSTICS/SOFTWARE 
DEVELOPMENT ............ to 32K 


D.E.C. SOFTWARE/ 
COMMUNICATIONS ........ 10 35K 


UNIX SYSTEMS 
PROGRAMMER ............to 32K 


SOFTWARE ENGINEER: 
UNIX, Соза... do UK 


WESTBROOKE SEARCH, INC. 
9320 CHESAPEAKE DRIVE, SUITE 202 
SAN DIEGO, CALIFORNIA 92123 
(714) 565-4331 


Circle 479 on Inquiry card. 


н eee ИТ Mg түш 
ұғ 


/ % 


[ 
The Key Sequential 
Method {ISAM} for the profes- 
sional. In many successful ap- 

| plications since 1977. Used by 
equipment manufacturers like 
Cromemco & Philips. Runs on 
floppy or hard disk systems 
under CP/M®, 


Access 


CDOS, IMDOS, | 


with a special version for UCSD | 


| Pascal. Easy interfaces to 
| CBASIC 2, Microsoft Basic, For- 
tran, Pascal, and assembly lan- 


guage. 
| Features: 
e Any number of keys 
| 
| 


e Fixed, variable, and data sen- 
sitive records 


© B-tree file structure with no 
overflow areas insures fast 
access 


o Access by full or partial keys, 
| sequential movement in both 
directions, and access by 
record number 


ө Automatic disk space reclama- 
tion 
o Self-reorganizing files 


© Files may span up to 4 disks 


| © Powerful utility package in- 
| cluded 


© Written in machine language 
| for speed & efficiency 


| © Requires only 5k of memory 


Single site object licence $ 395 


Demo package on 8” 
SSSD CP/M format $50 


California residents add 6% sales tax 


Е T ui 
A 


OEM & Dealer inquiries invited 


EMS “x 


Management 
Systems, Inc, 


computer applications | 


| 3845 Grand Ave., Ste 304 
| Oakland, CA 94610 


Kcr i$ а ragisterad trademark of Digital ір?” 
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Listing 1 continued: 


08Е0 
08Е0 


J REGISTERS ARE NOT SAVED. 
di 
21 061F a (ХІ H,LTEXP ;PUT JUMP ADDR INTO 
22 0599 a SHLD NXTEXPA 1 "ENDEXP 
21 018B а LXI H.FLNAME46; PUT D" SUEFIX 
3644 a MVI M,"D"  ; INTO FILENAME 
11 0553 a LXI D,PDATA :5ЕТ UP PROCESSOR 
CD 0468 3 CALL — PSIMIT ; 
11 05B0 a LXI D,SDATA ;SET UP HANDLER 
CD 0430 a CALL INIT ;START SAMPLING 
a RET i RETURN 
d; 
3; . INSERT B:HEADER.ASM 
О; ЖУЗЕ ЗУУ ЗРЗЕ ЗС ЗЕ ЗЕ ЗРЗЕ зал 
а; М 
а; # HEADER m 
а;ж + 
МҒААЗ135455355455545335554554225434/) 
a % 
Ӛ;ТНІ5 SECTION RESERVES LOCATIONS AND 
а; 5ЕТЗ UP THE HEADER MESSAGE. 
a .L0C 700H 
д; 
2020202020203FLMM: „ASCII / 
0D0A 2/ 38 SPACES RESERVED FOR 
a :HEADER FILENAME 
202020202020QDATE: ASCII / 
DDOA а/ 39 SPACES RESERVED FOR 
г ;DATE 
23204348414Ed. -ASCIL  /8 CHANNELS: / 
202020 BHDCHNL: -ASCII /  ;STORE #CHNLS HERE 
; CASCII) 
q 
ASCII 


00A234C49473 LIGHT, DARK EXPTS: / 
202020 aCYCLES: -ASCII 7 / 


- 
? 


d .ASCII / 
0D0A44451524B3DARK SAMPLING PARAMETERS: 


; STORE #CYCLES HERE 


0004202020208 SAMPLING RATE-/ 
20202020Z2020QDRATE: „ASCII 7 7 STORE DARK 
е 3SAMPLIMG RATE HERE 
» 
г) -ASCII 9 
0004202020209 #SAMPLES/DATA PT:$ 
20202020 арАУб: -ASCII ^ 4^  ;STORE DARK S/DPT HERE 
a „ASCII 7 
0D0A20202020a TIME IN DARK: 
28202020202040ТІМЕ:  .ASCII и Ғғ ;STORE DARK TIME 
a ;HERE 
A 
CII 7 
00044С49474831 1СНТ SAMPLING PARAMETERS: 
0004202020209 LIGHT PERIOD:^/ 
202020202020Ә( ТРЕВ: .А5СІІ 7 / STORE LIGHT 
2 ;PERIOD HERE 
a ASCII / 
9р0А202020204 SAMPLING КАТЕ:/ 
20202020202р41РАТЕ: .А5СІІ ^ ЯҒ  ;STORE LIGHT 
а > SAMPLING 
9 ;RATE HERE 
а ASCII 5 
0004202020209 #SAMPLES/DATA PT: % 
20202020 aLAVG: .ASCII 7 STORE LIGHT 
= :5/БОРТ HERE 
d .ASCII 7 
0004202020202 PERIOD ore Онт SAMPLING: 7 
20202020202021ТІМЕ: .ASCI 7 ¿STORE TIME 
a ¿TO DU DARK 
a ; PROCESSING 
3 ІНЕ 
.ASCII 7 


ODOA а 
0D0AG34F4D4DaCOMMENTS:/ 
2020202020  a3COMNTS: 


- 


LI 
a; 
а; 


.ASCII 7 / 


PUT COMMENTS HERE 


8;ТНІ5 ROUTINE FILLS THE REGISTERS WITH THE 
а;РКОРЕК ARGUMENTS FOR WRITING THE HEADER 
d;TO DISK. ІТ THEN CHANGES THE FILE МАМЕ 
J;PREFIX TO "DF" (FOR DATA FILE) AND RETURNS. 


і .LOC  — BEOH 


а 
3ED01 Q@HDWRIT: MVI A, 1 


Circle 253 on inquiry card. 


ME que XID. 700H HOW TO SORT 


а 
08Е5 01 0002 а LXI B,2 EASIER 
08E8 21 0185 а LXI H,FLNAME 
08ЕВ CD 04С5 a CALL FWRITE 
08ЕЕ 21 0185 a LXI H,FLNAME ; CHANGE FILE NAME QUICKER 
;PREFIX 
08F1 3644 2 MVI M,"D" 
E) m. 2 —m Le ge fen 
М, 
O8F6 C9 а ВЕТ “ 
d; 
а; ТНІЅ ROUTINE OUTPUTS А MESSAGE LOCATED IN Calling a sort routine from a use 
d4;RAM (DE) TO THE CONSOLE USING THE DOS ro r has alwavs been а : 
3;I/0 ROUTINES AND THE D/A MESSOUT UTILITY. prog Way | 
— : 3; problem. Special interface routines 
B а XCHG ;HL«-DE had to be written, programs 
әзіз амы а БАП Қыл relocated, and large amounts of 
а; dedicated memory were required. 
a; А ты 
Q;THESE TWO ROUTINES CCALLABLE BY BASIC} Now there is MAGSORT™, the first 
A: DISABLE AND ENABLE INTERRUPTS . full featured Sort/Select/Merge 
ОВЕС ЕЗ a DI ў program specifically designed to 
08Е0 9 a RET ; take the pain out of sorting. 
OSFE ЕВ а ЕІ ; EASIER 
08FF C9 а КЕТ 
0900 toc т LH LPS T ШЕШЕН, sepe LAU d 
.I : А icrosoft 
EIIIILISPSPLZRRPRARERARRRRIARCRIIIRERLRII j : 
S eres IS Pascal/MT+, PL/1-80, or Fortran-80 
а, е OGRAFX Hn programs is a snap. Two simple 
; „++ қ н 
gl ; XX JCCOUOOOOCCEXE EXE ECCE E JEXEXOXEEHIOEXE E EIER JE IE statements do It all. No dedicated 
3; memory, relocation, or special 
a THIS ROUTINE OUTPUTS DATA FROM THE PROCESSOR interfacing is required—not even 
a;BUFFER TO AN OSCILLOSCOPE VIA A7D PORT 26. ІТ in CBASIC 
а; EXPECTS THE CALLING PROGRAM TO HAVE PLACED IN 
аы ы THE CHNL MINUS ONE TO ВЕ DISPLAYED. And running MAGSORT stand alone 
8:08 ENTERING, DE SHOULD CONTAIN THE # OF PTS TO is just as simple. The easy-to-use 
a DISPLAY. А TRIGGER PULSE IS SENT OUT PORT 25 utility program asks all the 
48 MARK THE BEGINNING ОҒ THE DISPLAY. questions S0 ои don't have to 
Q;ONLY THE IX AND IY REGS ARE PRESERVED. потъва ictionary full of 
a; 
чун DSPLY LOOP THE REGS ARE USEO AS FOLLOWS: QUICKER 
3; BC = % OF CHANNELS MAGSORT is written in 8080/2780 
3; DE = % OF DATA PTS assembler and uses a unique 
d рд ee E IR proprietary technique that allows 
3; the entire user memory space to 
0900 aDSPCHL: .BLKB 1 ;PUT CHNL-1 TO SAMPLE be utilized for buffering. This 
0902 16 SO0GRAFX: INR D ;FOR PROPER COUNTING sorting and optimizes MAGSORT for 
0903 2А 017D q LHLD BFSTRT ;CALCULATE ADDR OF large files. 
а ;FIRST DATA РТ 
0906 EDGB 0900 а LBCD DSPCHL Е BETTER 
09008 EDGA | а DADO В, : MAGSORT is better than super! Its 
0910 а MOV С,А ;PUT SCHNLS IN BC unmatched ашк ү 
0911 ЗЕ?Е a MVI А» 127D ;SEND TRIGGER PULSE sali today's sophisticate 
systems. 
0915 3Е00 a МУІ A,0 ; у | 
0917 0519 а OUT 25D ; At $250, MAGSORT may cost a little 
0919 7E aDSPLY: MOV A,M ;DISPLAY DATA DUT 26 more than some other sorts, but it 
091A D31A а OUT 26D B. coc ds кыш quickly pays for tee “п dm 
A B ; INC | ersatility, 
091E 1D a DCR E ;DECREMENT POINTS CNTR AGH IIE AI Make аа у 
0921 15 E DER. pt oducts MAGSORT includes our 
j : 
0922 20F5 а JRNZ DSPLY ; e t service. 
0924 20F3 a ЈЕМ2 DSPLY 00Р TIL DONE Pe ESP Nol ы Ohh SOVICE 
0926 C3 d RET To learn more about how you can 
акне SS Se Ae ase ra eA Ae T ETA put the "super back into оти 
накана кк ен see your MAGSORT dealer or write 
д; жене FREAD HERE or call MAG today. 
атан жук 
Мі зззі ізі зді за КОНЕК ккал 3588,3 MAG 
а; | 
3 THIS SUBROUTINE READS A FILE FROM DISK TO 
Ә;МЕМОВҮ USING THE NORTH STAR DOS ROUTINES. MICRO APPLICATIONS GROUP 
d EXPECTS DE ON ENTERING TO BE A POINTER TO THE KOEN) eon ae 
a;RAM ADDR OF THE FILE NAME. ALSO EXPECTS THE Canoga Pork / CA 91506 / (213) 700-1426 


CBASIC s a trademark of Compiler Systems Разса! МТ" is à 
badenak of MT Microsystems. PL/EBO is a trgdentark of 
Digiti Research Fortrao-BO 15 a trademark of Microsolt 
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Circle 30 on inquiry сага. 


Listing 1 continued: 


J FOLLOWING PARAMETER TABLE TO BE PROPERLY 


"ii IH: 
FOR YOUR APPLE 0928 dE . BLKM 1 r ды ы. 
di 


абаа а. а; 


- аә ач ач а 201С a0LODK = 201CH ;JMP ADDR FOR DLOOK 
228-22 РЈ[АМО [|+ 2022 ADCOM = 20229 ;JMP ADOR FOR DCOM 
ж LANGUAGE SYSTEMS 2A04 ӘВА5ІС = 2A0GH ;ENTER BASIC 


а; 
d; FOR CONVENIENCE THE FILENAME MAY BE PLACED 
a;IN THE FOLLOWING BLOCK: 


a .BLKB 8 ;SAVE FOR FILENAME 
20 a .BYTE 20H ;ASCII BLANK 
a; 
J ONLY IX,IY REGISTERS ARE PRESERVED. 
а; 
ЕВ aFREAD: XCHG ;SET UP REGS FOR DLOOK 
3A 0927 a LDA DSKDVR ;HL=PNTR TO FILENAME 
a ҘА =DISK UNIT #1 
APPLESOFT: 30.3 MIN. CD 201C а CALL DLOOK ; 
MICROSPEED It: 3.9 MIN. 3813 2 JRC NOFILE ; ND SUCH FILE, RETURN 
. , 
MICROSPEED 1+: 2.4 MIN. SE a MOV E,M ;SET UP REGS FDR DCDM 
23 a INX H ;DE<=DISK ADDR 
56 a MOV D,M ; 
23 д INX H ; 
ФЕ d MOV С,А sC<=UNIT f! 
7Е a MOV А,М ;A=# OF BLOCKS 
EB а XCHG ;HLZDISK ADDR 
0601 3 MVI В,1 ;B=READ COMMAND 
ED5B 0928 a LDED FLADDR ;DE=FILE RAM ADDR 
CD 2022 a CALL DCOM ; 
381D a JRC BOGUS — ;INVALID DCOM ARG 
C9 а RET 
225 W BOX KO X X XO X WoX X HR X X X X X x X 
а; 
21 0958 aNOFILE: LXI H,..MESS;SEND MSSGE TO CRT 
CD 047A a CALL MESSOUT ; 
C3 2A04 a JMP BASIC  ; 
3; 
FASTEST: "412700. 3..MESS: .ASCIZ 7 
THAN APPLESOFT ODOAGESF2Z0530N0 SUCH FILE 
ODOA a 
MOST POWERFUL: MORE POWER 000А00 ar 
PASCAL OR FORTRAN a; 
| а; 
EXPANDABLE: они ВАзЕ0 | 21 0974 QBOGUS: LXI H,..MESS;SEND MSSGE TO CRT 
та CD 097А а CALL MESSOUT ; 
LREATIVE: PEN YOUR OW C3 2A04 3 JMP BASIC  ; 
И . EASIEST FOR Q..MESS: .А5СІ2 / 
USER-FRIENDLY: 15555 LEARN 0004494С4С4581114ЕбА1 DCOM ARGUMENTS 
ODOA 3 
000400 ar 
a; 
. END 
ADRDAT 01B2 BASIC 2A04 BEEP 0550 
BFSTRT 017D BLANK 050C BOGUS 0968 
CHNL 0137 CLK2FS 0248 COMNTS 085Р 
COUNT 0208 COUT 200D CYCLES 0739 
DATE 070А DATWR 0487 DAVG 078E 
DCOM 202 DIVSR 0138 DLOOK 201С 
DOS 2028 DRATE 0768 DRKEXP 05ҒА 
DSKDVR 0927 DSPCHL 0900 DSPLY 0919 
DTIME 0745 DWRIT 201Е END 065С 
ENDCK 0362 ENDEXP 0590 ENDFLG 05958 
ESTART 0368 ЕТІМЕ 0150 FETCH O1AA 
FLADDR 09 FLNAME 018 FLNM 0700 
REQUIRES APPLE, SINGLE DISK FNXN 041Ғ FREAD 0933 FULL — 055F 
H SPEED ][ USES 2mHz PROCESSOR ҒЫРІТЕ 04C5 HDCHNL 0722 HDWRIT 08Е0 
И SPEED (> USES 4mHz PROCESSOR HYDCR 0366 ILLARG 0532 INIT 0430 
INTHLD 018E INT$S 0138 LAVG 0823 
LITOFF 059C LITON 0542 LRATE 0800 
LTEXP 061Е LTIME 0866 LTPER 07Ей 
MBUFPT 017F MESSOU 047A NEXT 02Ғ9 
HOFILE 094F NTMPAD 0183 NXTEXP 0598 
| 8910 Brookridge Dr., Suite 605, Upper Marlboro. Md. 20870 | NSEVTS 013C OGRAFX 0902 OTMPAD 0181 
(301) 627-6650 OVFLAG 0247 OVFLOW 0372 PDATA 0583 
| I'm Interested: Please Send | PLDATA 0508 PROCSR 0200 PSINIT 0468 
i RETSEQ 0 STORE 03 SAMPLE 019 
D L SPEED 495. М 135. 
ВЕ ш. Giu | SCNTR 0134 SDATA 05В0 SLDATA 05D5 
қ и ка STDAT 0188 STEPP 0637 STKPT 235В 
| Мете | SSDPT 0139 TAKEN 0500 TMPBF1 01С8 
| Address | TMPBF2 01Е8 TRANSF Q2FF UPDATE 0222 
city : WT50 064C 
| Stale Zip 
L. - 


a —— ee eee a 
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Listing 2: BASIC program that demonstrates how parameters тау be passed to the 
data-acquisition program in listing 1 (referred to as UTIL in the BASIC program com- 


ments). 
1001" --- THIS PROGRAM DEMONSTRATES HOW BASIC САН" 
110!" --- PLACE SAMPLING PARANETERS ІМ  'UTIL'" 
120!" 'UTIL' SHOULD ALREADY ЗЕ LOADED" X! 
130 IMPUT"HJAME OF DATA FILE (8 CHARACTERS, I.E, 'DATA.DiÀ!'):",'iz 
180 НЕМ 
150 !\!" FILENAME IS НОЯ PUT IN ADDRESS 145 "EX" 
160 М=389 ҮНЕМ = 185 МЕХ = 'FLNAME' 
170 FOR I=1 TO 8 
180 FILL M,ASC(NS(I,ID) 
190 М=14+ 1 
200 НЕХТ І 
PrO YNI"THE SAMPLING INITIATOR REQUIRES А TARLE COIITAIHIG' 
220 ! "ТНЕЅЕ PARANETERS:" 
230 ! 
240 438 # CHANNELS TO SAMPLE;" 
250 !" | INTERRUPTS PER SAMPLE;" 
260 !" 8 SAMPLES PER DATA POINT;" 
262 ! 
264 1" tuTIL' SAMPLES CONSECUTIVE CHANNELS, STARTING AT" 
266 t!" PORT 25 (DECIMAL) OF THE A/D BOARD. TRY 4 TO BEGIN WITH," 
ото ENINPUT"HOW MANY CHANNELS TO SAMPLE?",C 
240 FILL 0,С X REM START THE TABLE АТ 0000 
290 ! 
300 !" /| INTERRUPTS PER SAMPLE TELLS ‘UTIL’ HOW OFTEN THE" 
310 t" A/D BOARD SHOULD BE CALLED. FOR EXAMPLE, SUPPOSE" 
320 !" THE REAL TIME CLOCK ON THE MOTHERBOARD WAS SET FOR" 
330 !" А 53,248 MILLISEC INTERVAL. IF YOU WANTED TO" 
380 t!" SAMPLE ONCE A SECOND, THEN # INTERRUPTS PER SAMPLE" 
350 !" SHOULD ПЕ 19 (535.248#19= 1.01 SEC)." 
300 !NINPUT" A INTERRUPTS PER SAMPLE?",11 
370 FILL 1,I1 
380 ! 
390 !" $ SAMPLES PER DATA POINT TELLS 'UTIL' HOW MANY SAMPLES" 
KOO !" TO AVERAGE. THE NUMBER SHOULD BE A NUMBER М, SUCH THAT" 
10!" N EQUALS TWO RAISED TO AN INTEGER POWER (І.Е., 1,2,7,8,,.,)" 
415 !" SO THAT 'FHRXN' WILL WORK PROPERLY. TRY ! TO BEGIN WITH." 
22! 
130 INPUT" # SAMPLES PER DATA POINT (POWER ОҒ 21?",N 
dO IF Ч>256 THEN 430 
450 FILL 2,N 
50! 
470 Р-0 \REM CALCULATE PROCESS CODE 
480 IF №1 THEN 520 
450 fizu/2 
500 PzPe! 
510 IF N>1 THEN 490 
520 IF N¢t THEN 430 
530 FILL 3,P XREM START TABLE АТ 0003 
540 1" HOM A PARAMATER TABLE MUST ЗЕ SET UP FOR 'PSINIT'." 
250 !" ТИЕ FIRST PARA"ETER IS T'E PROCESS CODE FOR "FNXN'," 
560 1" THIS IS CALCULATED AS THE POWER OF TWO WHICH EQUALS lt." 
570 ! 
540 1" THE SECOND PARAMETER IS THE | OF PROGRAMMED EVENTS," 
590 !" IN THIS EXAMPLE WE WILL HAVE ONLY TWO EVENTS. THE" 
600 1" FIRST WILL SET ВІТ O OF PARALLEL PORT 24 (30 ОСТА)" 
510 !" AND THE SECOND WILL TERMINATE SAMPLING, WRITE THE" 
620 !" BUFFER TO DISK AWD SEND А MESSAGE TO THE CONSOLE." 
630 1" OF COURSE, THE FIRST EVENT SHOULD BE SET FOR A TIME" 
640 !" PRECEEDING THE SECOND EVENT, THE PROGRAMS FOR THESE" 
&50 !" EVENTS CAN BE FOUWD IN MODULES ‘SPECIAL EVENTS’ AND" 
660 !" 'LIGHT/DARK EXPERIMENT’." 
870 FILL 4,2 
580 ! 
690 !" THE TIME REQUESTED IS CALCULATED AS THE HUMBER ОЕ" 
700 !" DATA POINTS ( = # INTERRRUPTS PER SAMPLE * # OF SAMPLES" 
710 !" PER DATA POINT). THUS IF # IHTRRPTS/SA"PLE EQUALS 19" 
720 !" AND # SAMPLES/DATA PT EQUALS 8, THEN THERE WILL ВЕ 8" 
130 t" SECONDS PER DATA POINT (ASSUMING 53 MS CLOCK) AND TAE" 
740 !" TIME FOR EACH EVENT HAS UNITS OF 8 SECONDS." 
751) ! 
T60 INPUT" TIME FOR EVENT #1: ",Т1 
170 REM PUT THE TIME IN THE TABLE, HIGH BYTE FIRST. 
780 FILL 5,INT(T1/256) 
790 FILL 6, Ti = INT(T1/256)*256 
E REM NOW PUT THE ADDR OF EVENT PROGRAM 01 IN THE TABLE 
10 REM 
820 FILL 7,162 \REM LOW BYTE OF ADDR SA2 HEX 
8530 FILL 4,5 МАЕМ HIGH BYTE 
840 REM 
850 INPUT" TINE FOR EVENT #2: ",T2 
AGO FILL 9,INT(T2/256) 
870 FILL 10, T2 - INT(T2/256)*256 
Bao ! 


Listing 2 continued on page 426 


Circle 159 on inquiry card. 


CHOOSE... 


Choose an Apple Desk 


A compact Bi-Level desk ideal for the Apple com- 
puter system. This 42” x 29%” desk comes with a 
shelf to hold two Apple disk drives. The top shelf for 
your TV or monitor and manuals can also have an 
optional paper slot to accomodate a printer. It is 
shown here with the optional Corvis shelf which will 
hold one Corvis disk drive, The Corvis shelf is avail- 
able on the 52" х 29%” version of the Apple desk. 


Choose a Micro Desk 


The Universal Micro desk accommodates the S-100 
type microcomputers. The desk is available in four 
sizes: 17.75 inch, 19.06 inch, and 20.75 inch wide 
openings with 24 inch front-to-rear mounting space. 
The fourth size is a 20.75 inch wide opening with а 
26.50 inch front-to-rear mounting space. 


Choose a Mini Rack 


Mini racks and mini micro racks have standard vent- 
ing, cable cut outs and adjustable RETMA rails. 
Choose a stand alone bay or а 48”, 60'', or 72” desk 
model in a variety of colors and wood tones. А 
custom rack is available for the Cromemco. 


Choose a Printer Stand 


The Universal printer stand fits the: 


Centronics 70075 Diablo 1600's & 2300'5 


Dec LA 34 Т.І. 810 & 820 
NEC Spinwriter Okidata Slimline 
Lear Siegler 300's Anadex 9500's 


Delivery in days on over 200 styles and colors in 
stock. Dealer inquiries invited. 


ELECTRONIC SYSTEMS 
FURNITURE 

COMPANY 

17129 S. Kingsview Avenue 


Carson, California 90746 
Telephone: (213)538-9601 
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68КЕОВТН 


New SYSTEMS LANGUAGE for 
ERG 68-696 CPU and 
Motorola's КОМ board. О/5, 
Compiler, Monitor, Assembler, 
interpreter, Virtual Memory, 
Screen Editor, DBL Precision 
Arithmetic and more. En- 


hanced FIG-FORTH Vocabu- 
lary, Environment: stand alone, 
Bell Lab's UNIX, of 
Whitesmiths' IDRIS, etc. 


$795 


EMPIRICAL RESEARCH 
GROUP, INC. 
PO Box 1176 
Milton, WA 98354 
206-631-4855 


Circle 184 on inquiry card. 


STATISTICAL 
SOFTWARE 


ELF — Stepwise regression, fac- 
tor analysis, corretation coeffi- 
cients, crosstabs, simple statistics, 
t-tasts, ANOVA, stepwise discrimi- 
nant anaiysis, all BASIC transfor- 
mations and more. $200.00 

TWG/ARIMA — Box-Jenkins for 
seasonal and non-seasonal models, 
identification, estimation and fore- 
casting. Introductory Price: 
$250.00. 

Each includes a database 
manager, numeric software kay- 
pad, and is menu-driven. Each re- 
quires an Apple Il with Applesoft, 
4BK, and DOS 3.3. 

Far further information, write 


“Же Winchendou 
3907 Lakota Road 
Р.О. Box 10114 
Alexandria, VA 22310 


"Appia || and Applesoft ara tradamarks af 
the Appia Computer Company 


Circle 430 on inquiry card. 


@ Dysan 


ORPORATION 


Solve your disc problems, buy 100% surface 
tested Dyaan diskettes. All orders ahipped 
from stock, within 24 houra. Call toll FREE 
(B00) 235-4137 kw prices and information. 
View and Master Card accepted All orders 


АС 


PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo, CA 
93401. (In Cal. call 
(805) 543-1037.) 


Circle 331 on inquiry card. 


Listing 2 continued: 


890 REM NOW PUT THE ADDR OF EVENT PROGRAM #2 ІЗ THE TARLE 

ода FILL 11,144 XRE4 LOW BYTE OF ADDR 590 ПЕХ 

910 FILL 12,5 \REA HIGH BYTE 

42%) RES 

94O RES  'EHDEXP', THE ROUTINE THAT TERMISATES SAMPLING, 

950 REH REQUIRES THAT A JUMP ADDR BE FILLED IN. IT IS DONE 

950 НЕЗ BELOW 

970 FILL 1433,92 \REH FILL 599 HEX ЧІТ LOW BYTE OF ADDR 0650 
9&0 FILL 1434,5 XREH FILL 59A HEX МІТ) HIGH BYTE OF ADDR 

999 1 

T0600!" HOW THE PROCESSOR INITIALIZER IS CALLEN." 

1010 QsCALL(1120,3) NHEH 3 = STARTING ADDR FOR PARAM. TABLE 
1020 ! 

1030 IJPUT"PRESS3 CARRIAGE RETURN TO START SAMPLING" OS 

1049 YsCALL(1064,0) \REM 0 = START OF PARAMETER TABLE 

1089 ! 

1060 tf'"THIS SASIC PRHOGAAN IS ENDED, SUT SAMPLING WILL CONTIAUE" 
1065 !"UJTIL AU ENDING MESSAGE IS SENT TO THE CONSOLE." 

1079 END 

READY 


Listing 3: This program initializes the laboratory system for a sample biological experi- 


теп 


t which will use all of the features of the lab system. 


IREM THIS PROGRAM INPUTS PARAMETERS FOR DOING А LIGHT/DARK 
2KEM EXPERIMENT. ІТ PROMPTS THE USER FOR PARAMETERS, PLACES 
3REM THEM IH THE L/DEXP PARAMETER STACKS AND WRITES А HEADER 
REM FILE DESCAISING THESE PARNIETERS OUT TO DISK. 


10 


(ТАВ(20) "#89 LIGHT/DARK EXPERIMENT imt 
!TAB( 15), "A/D UTILITIES SHOULD ALREADY ЗЕ LOADEN"\! 


30 DIM CS(HO) 
Ц0 Kz53.2N8 NREM CLOCK INTRPT RATE IH NILLISEC 


395 
397 
393 


!\!"СГОСК INTERRUPT RATE= ",K," МБЕС" 

("CHANGE LINE 40 IF DIFFERENT RATE" 

REM FUNCTION CONVERTS A 4-DIGIT HEX NUMBER TO DECIMAL 

DEF Fisth(X$) 

Х=0 

р:1096 

FOR I=} ТОҢ 
T$zX$(I,I) 
IF T$«s"F" THEN 165 
Y=VAL(TS) 
YsY*D 
DzD/16 
Х=Х+Үї 
НЕХТ 1 

RETURN X 

IF Т5>-"А" THEN 170 CLSE 135 
Ү-А5С(Т%) 
Ү=Ү-55 
GOTO 140 

FNEND 

t"THESE ARE THE INPUTTED PARAMETERS: "АХ! 

S1=FNH("O3F7") 

S2zFNHC"07900") 

C=CALL(S1,S2) 

INPUT "PRESS CARRIAGE RETURN TO CONTIMUE",K$ 

IN¢"WHICH PARAMETERS DO YOU WANT TO ALTER?" 

! TAB( 8B) , " 12F ILENAHE/DATE'" 

!ТАВ(8),"2=# CHANNELS/# CYCLES" 

!TAB(8),"3zDARK SAMPLING PARAMETERS" 

'TABC(S) , "uU zLIGHT SAMPLING PARAMETERS" 

!TABC8) , 5sCOHMENTS" 

}ТАВ(8),"б=А OF THE ABOVE" 

I TAB(B) ,"7:NONE,PBEGIN EXPERIMENT" 

INIUPUT "WHICH HUMBER?",A 

ON А GOTO 400,500,500,700,300,900, 300 

REH WR XH EXT 3XERREVSEEREERRESUVXESHFXSUVXETYYK 

КЕМ 

REM WAIT FOR CARRIAGE RETURN, THEN WRITE OUT HEADER, 

REM START SAMPLING AND CHAIN "STATUS,2" WHICH 

REM HAS STATUS ROUTINES. 

!NIMAKE. SURE DATA DISK IS ON DRIVE #1" 


ITAB(B),"STATUS DISK IS ON DRIVE #2" 

JAJNHPUT"PRESS CARRIAGE RETURN TO START SAMPLIHO",KS 
QzFHH('"OBED") XKEM WRITE ПЕАРЕВ 

O=CALL( 9) 

Ә-ЕНН( 0088”) \REM START SAMPLING 

О=СА (2) 

CHAIN "STATUS,2" XREH STATUS ON DRIVE #2 

НЕМ 

REJ * * + X * M о жол * * X ж ж 

КЕН 


AOORE4 INPUT FILENAME/DATE ARD RETURN 


8104 


GOSUR 1000 


Listing 3 continued: 
20 GOTO 200 


SOOREM INPUT #CHANNELS/#CYCLES AND RETUR'I 


510 09508 1300 
520 GUTO 200 


GOOREM INPUT BARK SAHPLING PARAMETERS 


^13 GOSUKR 1500 
620 GITO 200 


TOQOREE LYPUT LIGHT SAMPLING PARAMETERS 


710 ЗІН 23240 
Тай Пот 200 


ӘӨПОКЕМ INPUT ЧЕМ 


510 ПОЗ 3500 
veo ОТО 500 


YOURE. INPUT ALL ПЕК 


J10 SUSY 1990 
Wa GOSUH 1300 
130 чч 15049 
947 GOSUR 2300 
азы GUSH 3400 
60 GOT 209 


1nd) REM PUT FILENAME DITO PROPER RAM LOCATIONS 


PARAMETERS 


1010 RF" ÜT7TOUsZHEADER ADDR, OTISSUTILITY ADDR 
1020 IJPUT "ТҮРЕ FILENAME (IE HD900,.A)2: ", C8 


1030 HaPNHC "OF 90") 


HH LzLEHCCR) 


1050 ІР Lod THEY 1020 


1/5n ШАША 8999) 


VOTO dzEGd(tu 135") 


1050 no3gB 099! 


14908k4^ PLACE DATE IST) HEARER 
1110 ГИТ "TYPE DATE: ",C^ 
1110 HzFNIIC"OT7OA") 


1120 LzLEN(C&) 


1110 IF КТІ THEN 1100 


1140 GOSUB 9999 
1150 RETURN 


)300REM PUT #CHANNELS INTO HEADER AND PARAMETER STACKS 


1310 INPUT "NUMBER OF CHANNELS TO SAMPLE: ",C 


1320 IF C27 THEN 1310 


1330REM HzPOINTER FOR DARK PARAM STACK 
134Q0REM M4zPOINTER FOR LIGHT PARAM STACK 


1350 N:FNH("O05BQ") 


1360 FILL H,C 
1370 NHzNe3 


1330 М«ҒНН( 0505") 


1390 FILL M,C 
1800 М=4+ 1 


1570 Н«ЕКН( 0722") 


1420 COSUB 3997 


1430REM INPUT #CYCLES INTO HEADER AND ENDFLAG 
1440 INPUT "TYPE # OF DARK,LIGHT PERIODS: "ҰС 


1450 IF С>99 THEN 1440 
1460 BzFNIIC"O59B") 


1470 FILL B,C 


1480 Н=РКНС"0739") 


1490 GOSUB 9997 
1494 RETURN 


1500REM PUT SAMPLING RATE INTO HEADER ANDINT/S INTO STACK 
1540 !MI"DARK SAMPLING PARAMETERS:" 
1550 !TAB(B),"DESIRED SAMPLING RATE 


1550 INPUT T 


1570 Сіг1575С%1000/5 +.5) 
1580 С2С1%5/1090 
1590 ЕЕН 190581") 


hou FILL 9,01 
ILIO teed 


1620 PTAC dS) "ACTUAL SAMPLING RATES 
1630 MPH EO FG" ) 


1680 uOSUH 997 
1650 CIsC 

THAD C$" 5" 
1070 GUSUB 9995 


(ІМ SEC): " 


қорап SEC" 


lüdQHEM PUT S/DPT INTO STACK AND IIEADER 


1690 ITAB(3),"SAMPLES PER DATA POINT (POWER OF 2): ", 


1700 IHPUT С 


1710 IF С>2123 THER 


1720 FILL !,c 
1134 tee 


1740 HsPHHCUOTSE") 


1750 GORUN 9997 
17650 C2zC 


УТТОВЕН PUT PROCESSOR CUDE IHTO STACK 


1780 Р=0 


1180 IF Cz) THEY 1839 


1800 Gzr/2 
ТАТО Р-Р»1 


Listing 3 continued on page 428 


ENTREPRENEURS 
NEEDED сеге were 


Circle 168 on Inquiry card. 


The shoriage of knowledgeable dealars/distributors 45 [һе 81 problem ol microcomputer 
manulaciurers. Over 300 new systems houses will go into business this year. bul the number 
lalia short ol the 1200 needed itis estimated thal the navonwide shorlage of consultants vill be 
over 3000 by 1081 The HOW ТО manuais oy Essex Publishing arg your best guide to start 


556. Мо. 10 


В кыш пыш шыш шып шып кшн шыш ип ШЫП ШЕШ ОНА ЖЫН ЖЫН ЕЕЕ ЕЗ ШЫП ШЫП БЕБІ ШЫ ЕЗ БЫШ Е Е Е) ui 


рагисїранпа іп tha continued писгосатршет boom 


HOW ТО START YOUR OWN SYSTEMS HOUSE 
7th edition. November 1881 

Written by ihe founder of a successiu) systems house, this 
fact-filled 220-page manua! covers virtually all aspects o! 
starting and operating a small systems Company (| 15 abundant 
with useful. real-jile samples: conliacts. proposals. agreements 
and a compiste business pian are inciuded in full, and may be 
used immediately by Ihe reader 


Proven. fietd-tusted solutions fo [he many problems facing Ihe 
small systems house are presonied 

From the contents. 

е New Generalioo of Systems Houses е The SGC Markelplece 
s Marketing Strategies 9 Vertical Markets А IAPs э Competilwe 
Position/Pians of Major Vendors э Markel Segment Selection А 
Evaluation е Selection of Equipment & Manuisclurer « Make or 
Buy Decision © Becoming s Cistribulor е Gelling Your 
Advertsing Dollars Worth e Your Salesmen’ Where to Find 
Them = Product Pricing a The Selhng Cycle е Handling ine 12 
Mosi Frequent Ob;echons Raised by Prospecia в Financing for 
Ihe Customer è Leasing * Questions You Will Наче lo Answer 
Balora the Prospeci Buys е Producing the System е insialialion. 
Acceptance. Collection е Cocumentstion * Solutions to ihe 


Service Problem e Protecting Your Product е Should You Start Now? е How to Wrle a Good 


HOMI 10 US CONI 
A SUCCESS TL 


COMPUTER 
CONSULTANT | 


орып IR] 


$5548 көр {ъй 


ЕТІ . ТЕ 


Business Plan * Raising Capital 


HOW TO BECOME A SUCCESSFUL COMPUTER 
CONSULTANT 

by Leslis Nelson, 3rd revised eddion, Oct 2981 
independent consultanis are becoming a vilally important lactor 
in th microcomputer lelg. hiling the gap between fhe compular 
vendors and commercial/imdustnal users The rewards of tha 
consullan! can be high Ireadam, more salislying work and 
doubled or tripled income HOW TO BECOME A SUCCESSFUL 
COMPUTER CONSULTANT provides comprehensive back- 
ground informalion and slep-by-slep directions for those 
interested to explore (his Iveralive Held 

* Esjabdtishedc consulting merkets s How lo gel sterted и Namized 
Start-up costs 8 Are you qualified? е Beginning опа pari-time 
besis & The Marketing Kol a Should you adverlise? e Five 
marketing tips > Getting free publicily е How much lo charge 
е When do you need s contract? s Sample proposals e Which 
obs should be declined а Future markata а The way to real big 


money e Avoiding the legal pitfalls e How consultants’ associslions can help you * The National 


FREE-LANCE 
SOFTWARE 
MARKETING 


i 
ашты 


MEAL PFLALICATS USS 


"520. No, 32 


Register of Computer Consultants е How others did il real-life sample cases а and much more 


FREE-LANCE SOFTWARE MARKETING 3rd edition, June 1850 
Writing and selling compule: programs as an independant is s 
business where è you can get sterted quickly, wiih lille capitat 
tavesimeni e you can do it full lime or part (ima е the poteat 
protits sre aimost llmitlasa Since Ina demand lor computer 
soltware of ы! kinds = growing at an explosive rete, the 
conditions for the smail entrepreneur ara ouistanding 


This manual will show you how 10 sed your own computer programa 
using these proven techeques. * direcl to industries е through 
consulting firms * through manufacturers ol computer hardware 
* i book form € mail ordar * through computer stores И will 
show you how to profitably sel! and license all types ctf softwera 
ranging from sophisticated analytical progra ms selling far thow- 
sands of dollars, down lo simple accounting routinas and gmas 
tor persona! computers 

The book wil! guide you step by step Ihrough Ine process ol 
marketing. advertising, negotialing а contract installing software, 


training users end providing Maintenance and support И aise contains sample sofware coniracts 
thal have been used in actual soltware transactions. Also included are tips on how to nagotisde 
with в large corporation, ways of avoiding personal liability. techniques for oblaining tree computer 


£21.25 Mo. 130 


lume and hints on поч to гип & free-lance software business white holding а full-time pb 


HOW TO START & OPERATE A MAIL ORDER BUSINESS 
by Julian Simon, 3rd revised adition, 536 pages, 1981 
indispensable for those selling soltware, equipment or supplies 
by mail. The first two edilions of this book have Iascinated 
readers — and brought them a (опйопе. The methods described 
here һауа brought millions о! dollars in sales for Ihe readers. 
Whether you are a newcomer starting from scralch or an 
established business anxious to cash Іп on Ihe lucraliva 
malt-order markel, this book talls you how lo make mangy by 
mail. You'll discover the least expensive, mosi elfeclive ways to 
pramote your product. You'll learn how to create the kind ot Ads 
and mail order copy that wil! eel. 

From the contents: 

s where to go lor direct-maillisis » how togel credit, deal with 
banks, handle merchendising е how to runone-inch ads Inat 
sell ө how to get supplies and handla orders э what you тау 
and may noi do under current mail-order laws в how Io 


make tactical decisions about handting complainis, masking relunds, guarantees, tria) Ооганга. 
There ara {at prolits to be made (n mail order even for the person with limited tims or capital, and 
this is the book that shows you how. 


ESSEX PUBLISHING CO. оер. 2 


285 Bloomtisld Avenua е Caldwell, М.Ј. 07006 (UU mm 

Order books by number. Send oheck, monay order (U.S.$), American Express, VISA or 
MastarCharge й. Publisher pays 4th class shipping. For UPS shipping (USA only) add $1.00 
par book. For Air Mall add $2 50 per book Іл tha USA or Canada, $12.00 per book eisewharg 
М.) residenta add 5% sates Тах, 


о No. 10 D No. 18 
Мата 
Address 
City 
Card # 
Signature 


П Мә. 32 О No, 130 О UPS D Air 


Stet Zip 


Exp. 


For faster ahipmant on credit garo orders call (201) 783-8840 between B and 5 Eastern tims. 
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Circle 295 оп inquiry card. Listing 3 continued: 

1920 IF С>! THEN 1800 
1830 FILL H,P 

1840 W=aN+1 

1850 IF С<1 THEN 1690 


% SAVE % 1860REM PUT ІМ PROGRAMMED EVENTS 


1870 FILL W,1 


1880 N=H+1 
CALL МВС. o ,(203) 972 2747 1890 ! TAB(B) ,"TTME IN DARK (X ,SEC/MIW/HR): " 


1990 INPUT C,K$ 

1910 С3-С1%2 

1920REM Cl=SAMPLING RATE IN SEC, C2=#S/DPT 
COMPUTERS 1930 IF K$="SEC"THEN 1980 | 

1940 IF KS="HIN"THEN 1970 

1950 IF KS="IIR"THEN 1960 ELSE 1890 


NORTH STAR 


НВ2.-10-64К-Н05 Save over $1500.0011 1950 C=C*60 
ADVANTAGE 64К-00 $3550 1970 CsC*60 
КАЕ 25-ТЕ лан к 1980 CUzINT(C/C34.5) 
HRZ-64K-QD- a 1990 C5=C3#C4 
аи 52795 2000 IF K5z"SEC" THEN 2030 
HP-83 SCall 2010 IF KS="MIN" THEU C5zC5/60 
da cte In Stock 15% OFF!!! em A XJ="HRUTHEN С5-С5/3600 
030 Сб=0 
Son ee S 752 Ș | 2040 IF Cu«256 THEN 2080 
Жат || 2050 CO=INT(CH/256} 
2-89 GA $2068 2060 IF Сб>255 THEN 1890 
2-89 Ali-In-One-Computer $2275 2070 C4U=CH-CH*#256 
COMMODORE 
CBM,PET 32K COMPUTER at балы ы 
LIMITED TIME & QUANITY $ 975 А A+ 
8032 Large 80 Col. Screen $Call 2100 FILL WW, C1 
ae BUS 
4 or М ol. Screen а 4 н = 
4040 Dual Disk Drive 360K scall 2330 pee » ACTUAL TIMES ",C5," ",K$ 
Vic-20 Color Computer = 
INTERTEC SUPERBRAIN КЕ аы: ree АЫ, 
4K-DD 
64к-00 $5150 2160 FILL H,FNHIIC"0090!) 
MES 800022 1 Мач PD 53150 2170 H=N+1 
АС - е 
ACS 8000-20 2 eg 54390 2180 FILL N,5 
АС5 8000-10 56795 2190 H=N+41 
ONYX С8002 $14900 2200 С5-" "%Қ5(1,1) 
ке: 2210 GOSUB 9998 
Verbatim Disketts . 
525-01,10 (box of 10) І 2220 RETURH 
450-0) 10 {эх af 10) а 2300ВЕЧ PUT LIGHT INT/S INTO STACK AND SAMPLING RATE IN HEADER 
2310 IX!"LTGHT SAMPLING PARAMETERS :" 
PRINTERS 2320 !TAB(O),"hESIRED SAMPLING RATE (IN SEC): ", 
2330 INPUT C 
DIABLO 630 2340 CT1:INT(C*10U00/K 4.5) 
WEC SPINWRITER 7730/7710 2350 С=С1*К/1000 
NEC 7720 KSR 2360 М=ЕНН("0506") 
| NEC 3510/3530 (35 CPS) 2370 FILL N.C] 
Mee 2380 Ча | 
| OLYMPIA Е5-100 Typewriter/Inter 0M шт 
IDS Paper Tiger 4456 $ RM: 24. SAMPLING RATES ",C," SEC" 
460G 2400 IHzFHUC"DOSO00" 
5606 
шш 2120 Cast 
ere 737-1 2439 C5z" 5" 
EPSON-MX80 W/Friction Opt. 24Ң0 GOSUR 9993 
Маа. PUSOREH 92. ГІТ!) STACK АП HEADER 
М 2500 !TAR(B),"SAMPLES PER DATA POINT (POWER ОЕ 2): " 
OKIDATA MICROLINE e 2470 LNPUT С ? 


2430 IF C»128 THEN 2460 
| ео FILL M,C 
2500 KsHe1 
TERMINALS 2510 HsEFdHC" 0£2 3") 
2520 GOSUB 9997 
TELEVIDEO s 2530 С2-С 


INTERTUBE III/Emulator 3125 25НОНЕМ PUT PROCESSON CODE INTO STACK 
ZENITH 2-19 s 820 | 2550 Р=0 
ZENITH 12" Green Monitor 5 139 2560 IF С=1 TJER 2000 
LEEDEX/AMDEK 100 Green Monitor $ 165 2570 С=С/2 
Above items may be ordered by mail or ahs eae THE: 2572 
phone. Visa & Master Charge accepted. АС Аы . 2r 
Factory Sealed,Manufacturers Warranty ғы FILL NP 
~-<-Pricea Subject To Change--- 2610 'iz'l«1 
PRRD Le C€l THRE 2460 
(203) 342-2747 RAZOREN PUT I4 PUNGRAWEN EVENTS 
2540 FILL H,3 қақ” 3 EVERTS 
M Iti B Á 2550} Maile 
Uiti-—Dusine 9552 (3401%С2 НЕМ C325£C/DPT 
С { © 58 РЕДА CISZAMPLIEG WATS IS SEC, С2-ФЕ/ЭРТ 
omputer ystems Inc 2658 CHSTNTCGN/lO3 + .5) ХЕКЕ CALCULATE 1511 
28 MARLBOROUGH STREET Бб) FILL M,1 
PORTLAND, CONN. 06480 сон Не d 
d s 2664 FILL 4,C4 XREM TURN ON LIGHT AFTER 1-MIN 
TWX/TELEX 710-428-6345 2665 М=М+1 
2666 FILL M,FNHH("OQ0A2") XREM ADDR OF LITON 
2587 М=М+1 
2668 FILL M,5 
2569 M=M+1 
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Listing 3 continued; 


2680 
2690 
2700 
2710 
2120 
2730 
2740 
2750 
2160 
2779 
2780 
2790 
2800 
2810 
2820 
2830 
2840 
2850 
2860 
2870 
2880 
2890 
2900 
2910 
2920 
2930 
2940 
2950 
2960 
2970 
2980 
2980 
3000 
3010 


!TABCB) "LIGHT PERIOD (X ,SEC/MIN/HR): " 
INPUT C,X$ 

IF K$="SEC"THEN 2750 

IF K$="MIN"THEN 2740 


IF K$-"HR"THEN 2730 ELSE 2660 
Czc*6n 

C=C*60 

CHsINT(C/C34+.5) + CA 

C52t3*c4 

IF K$z"SEC" THEN 2800 


IF K$="MIN" THEN С5-С5/50 
IF K$="HA" THEN C5zC5/3600 
Сб=0 

IF C4<256 THEN 2850 
C6zINT(CU/256) 

IF С6>255 THEN 2660 
Ch=C4-C6*256 

FILL M,C6 

M=M+1 

FILL N,C4 

М=М+ 1 

FILL М,ЕКН("009С") 

У=М+ 1 

FILL 4,5 

MsMe1 

CzC5-C3* INT(Í60/C3«.5) 
"ТАП(8), "ACTUAL TIMEs ",C," ",K$ 
HsFNH("OTEO") 

GOSUB 9997 

C$" "4K$(1],1) 

GOSUR 9998 
!TAB(B),"PERIOD OF LIGHT SAMPLING (X , SEC/MIN/IR) :", 
INPUT C,K$ 

С3-С1%С2 


3020REM CISSAMPLING RATE IH SEC, C2z45/DPT 


3030 
3040 
3050 
3060 
3070 
3080 
3090 
3100 
3110 
3120 
3130 
3140 
3150 
3160 


3170 
3130 
3190 
3200 
3219 
3220 
3230 
3240 
3250 
3260 
3270 
3289 
3290 
3300 
3310 


IF Кі-"ЗЕСӨТТНЕН 3080 

IF KS="MIN"“THEN 3070 

IF KS="*HR"THEN 3060 ELSE 2990 
C=C*60 

CzC*50 

С5-С3%СЧ 

IF K3="SEC" THEN 3130 

IF KS= "MIN" THEN С5-С5/6й 
IF KS="HR"THEN С5=С5/3600 
C620 

ІС C4¢256 THEM 3180 
CG-INT(CU/258) 

IF С5>255 THE?! 2999 


ChzCH-C5*256 

FILL H,C6 

М=+1 

FILL м,С9 

Hale 

ІТАВ(8), "ACTUAL TIMES ",C5," ",К& 
С-С5 

Ң=ЕНН("ОВаб") 
GOSUB 9997 

С6а" "+К%(1,1) 
GOSUB 9998 

FILL 4,FNHC"0090") 
Mz 

FILL M,5 

RETURH 


3000REM INPUT COMMENTS 


3410 
3420 
3430 
3440 


! 

llsFNH("OBSE") 

INPUT "COMHERTS:",C$ 
IF C$-""THEN 209 


355 GOSUB 998 


3460 
3470 
3480 
3190 
3500 


CS$=CHS(13)4+CHR(10) 

боуп 9998 

ТЕ H5»zHH"ODF") THEN STOP 
GOTO 3430 

RETUR 


JIJSRENSUBROUTINE TO PLACE STRING C$ OF LENGT L 
9996REM INTO NEMORY STARTING АТ RAM U 


9998 


10000 
30291 


102 


10093 


9997 С%-5Т8%(С) 
L=LEN($) 
9999 FOR Iz! ТОП, 
T$zCS(I,I) 
FILL ,AS8C($ 
‘dalle 
NEXT I 


10004 RETURH 
READY 


‘= You are 
ready for MICRO 
if youwant to... 


[] Go beyond canned software 

[] Use your computer for more 
than games 

ГІ Learn advanced programming 
techniques 

(1 Understand the inner workings 
of your computer 

Г] Get the most out of your 
6502/6809 system 

Month after month, MICRO gives readers 

sophisticated software applications, detailed 


discussions of programming languages, and in- 
depth hardware tutorials. 


To get the most out of your machine, say YES 
to MICRO today! We accept VISA or 
Mastercard. $18.00 per year in the U.S., 
$21.00 elsewhere. 


Use Our 24-hour Toll-free Service 


800-227-1617... 


In California: 800-772-3545, Ext.546 
JAI CRO 34 Chelmsford Street 
| Р.О.Вох 6502 
| Chelmsford, МА 01824 
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Т GET 
DON Listing 4: Program STATUS, which allows the operator to examine and control the 


ST UCK progress of the sample experiment after running the program in listing 3. Both programs 
il 


interact with the program in listing 1, which must be loaded into memory first. 


Sloppy software contracts. 
cost money and cause 


e R 
"n R 
5 R 


ҒА *54352**** STATUS FERRE 
ЕМ 
ЕМ THIS РНОСВАУ FIRST WRITES OUT THE HEADER AND STARTS 


misunderstandings. Consult 6 REM THE EXPT, AND THEN PROMPTS FOR A CONTROL COMMAND 
us before you sign a contract, 27. 
We offer contract services to 24 RES EE CO UE a a as озеш EE 
both customers and suppliers. 27 REM 
Call or write КЕЧ THIS SR CONVERTS A HEX NUMBER TO DECIMAL 


Hobert E. Brown, Esq. oF DEF FHHCIS) 
(716) 232-5300. pe n 
та ey ONE YE ЕЧ 42 Х-0 
= Basic wForth s Cobol и FOR 1-2 TO L 
в Fortran в Others 48 р=р#16 
51 NEXT I 
Middleton, 54 FOR І-1 TOL 


ТО ORDER PHONE 312/382-5244 


Circle 351 on inquiry card. 


Wilson, Boylan & Gianniny, 57 Те-5(1,1) 
900 Midtown Tower, Rochester NY 14604 63 Y=VAL(T$) 
| 66 Y=Y*D 
Circle 277 on inquiry card. 2 e 
_ 15 HEXT I 
= 78 RETURN X 
81 IF T$>="A" THEN 84 ELSE 63 
CHIPS ац  Y-ASC(T$) - 55 
&DALE 5 87 GOTO 66 
Li 89 FNEND 
THE INFLATION FIGHTERS! 90 REM 
— RAM — 01 REM * * * * *" Эн b à Rh à X R B 9 X * 9 9" » 9" À 
92 REM 
4116 200 8/514.00 100 REH 
2114L 30055 8/518.45 110 REM * * * EES 94 9W X* 9" 9" 9^ 8 mW" 9" 9" 9" к 
120 REM 
4164 200n $22.00 130 REM THIS SECTION PROMPTS FOR A COMMAND 
— EPROM — 140 REM 
2716 (5v450ns 8/ $4.25 еа.54.50 ea. fuh арлы; ВАТЕ = 53.248 MSEC; CHANGE LINE 7190 IF DIFFERENT" 
2732 (5v450n 8/511.00еа.911.50 ea 150 !\!"EXPERIMENT IN PROGRESS - STATUS PROGRAM LOADED" 
We buy from Manufacturer's Authorized 160 !VI"COHMANDS ;" 
Distributors. All Chips are fully tow а Патот led a ORALE 
Guaranteed. Call for uantit ricin X H = SHOW TIME INTO THIS CYCLE / t CYCLES LEFT" 
өзе as әріпі ку Төрт КЫСАМ» 190 ! п А = ADVANCE TO NEXT CYCLE AFTER NEXT DATA РТ" 
clear. 200 : " E = END EXPT" 
Add $2.50 Shipping & Hendiing 2201 " D = DISPLAY DATA IN BUFFER" 
C.O.D. $3.00. Wash. residents add 5.4% Sales Tax 225 ! " V = PRINT VOLTAGE LEVELS" 
CHIPS & DALE 227! " S z STOP INTERRUPTS" 
P.O. Box 31607 229! " R = RESTART INTERRUPTS" 
Sealtie, Wash. Zip 98103 Master Charge 230 ! 
1-206-524-9126 VISA accepted. 240 INPUT"WHICH COMHAND?",C$ 
250 IF C$z"H" THEN GOSUB 500 
| 260 IF С%-"Т" THEN GOSUB 600 
Circle 66 on inquiry card. 270 IF С5-"А" THEN GOSUB 700 
280 IF Сў="Е" THEN GOSUB 800 
300 IF C$z"D" THEN GOSUB 1000 
305 IF C&="V" THEN GOSUB 4000 
307 IF C$="S" THEN GOSUR 5000 
309 IF С$="Н" THEN GOSUB 6000 
PERSONAL COMPUTER 480 REM 
Q9) REM * * * € * Ww 9" & * 3 5 * 9 X P » * 9? W s 9* * €" 93 * 
495 REM 
5022900 Factory sate 497 REM THIS SECTION CALLS АН ASSEMBLY ROUTINE 
498 КЕМ WHICH OUTPUTS THE HEADER VIA DOS 1/0 
For $229 you get the new Interact | ыр ШЕР 
Model "R'" Computer, 16K-RAM 
se к 505 0-СА,1.(2295,1792) 
2K-ROM, 8080А Microprocessor, 510 INPUT"PRESS CARRIAGE RETURN TO CONTINUE" ‚,0$ 
color, sound, full 53 keyboard, high 550 RETURN 
speed cassette, AC adapter, R.F. 580 REM 
Modulator, Black Console Case, 90 329 REN Ж. Ж.О Ж Ж ЖАЫ ee ee ee Жаа 
days parts and labor warranty, 587 REM 
owners’ guide, FCC approved. 590 НЕМ THIS SECTION LOOKS INTO RAM ТО FIND TIME THIS 
15 DAY FREE TRIAL Return within 202 RES CYCLE HAS BEEN RUNNING AND # OF CYCLES LEFT 
15 days complete and undamaged 600 GOSUR 7000 
for retund of purchase price. 502 T$z" SEC" 
604 Т8-Т1%Т2%К1%86 
PROTECTO ENTERPRIZES 606 IF T4>120 THEN Т5-" MIN" 
BOX 550, BARRINGTON, IL 60010 | ааа ee eee 


Listing 4 continued: 


610 
520 
630 
aud 


350 


300! VT"THIS PROGRAM GRAPHICALLY DISPLAYS DA 


F"THIS CYCLE ПАЗ BEEN RUNNING FOR ",36F2,T4,TS 
Е1-ЕНІ( "0590") NREM ADDR OF ENDFLAG 
E1=EXAM{E1) 

I*a ОЕ CYCLES LEFT = 
RETUR 

REM 
REM 
REN 
REM 
REM 
REM 
REM 
E2zF NIICUOBF C") 
QzCALL(E2) 
MzFMHC"O15C") 
FILL M,1 

Ча-М41 

FILL 94,0 

Harist 
FILL 
Hote] 
FILL M Frc "9090%) 
daH] 

FILL 4,5 
OUT 24,9 
QsCALLCE242) 
RETUR"'I 


KE 


WoR эи э эи эи Kk > ӘУЕН «Ұз ҰН Ұз 5 Ek 


THIS SECTIGH ENDS THE CURRENT CYCLE AHD 
ADVANCES TO THE NEXT CYCLE AFTER TIlE 
NEXT DATA POINT 


\REM DISABLE INTERRUPTS 
\REM ZERO EVENT TIME CNTR 


М,1 


XREM TURN OFF ALL RELAYS 
ARE EHABLE INTERRUPTS 


3 REY MW € NW X £k # KR * * X * FF HOH HR OF жох Ww X 


TIIS SECTION CHDS THE EXPT BY PUTTING A ONE 
TY LUDFLAG AND THEA EJQDING ТИЕ CURRENT CYCLE 


oF iit "O59R" > 
FILL M 
GOSUB 700 
RETURN 

НЕМ 

Rey S ON * ж» dX ж уж RR HH ож 


¥ 
НЕ * * a # * * DISPLAY *o* ox 
REM M * 93 * * X* X * X* X * $ X W * 9X V 


\REM END CYCLE 


қ & * 
а © # 
Ж: 
TA" 


1010! "COH TAIMED IN THE A/D UTILITIES BUFFER" 
1020! 


1030 
1040 
1050 


“OUB 7900 \REM FETCH CONSTANTS FROM ВАМ 
І 


| "THERE ARE ",C1," CHANNELS WITH ",86," POINTS Е\ПН ІМ THE BUFFER" 


1050 
1070 
1086 
1990 
1100 
1110 
1120 
1130 
1140 
1470 
1475 
1880 
1485 
1490 
1495 
1500 
1505 
1510 
1515 
1520 
1525 
1530 
1535 
1540 
1545 
1550 
1999 
1560 
1565 
1570 
1575 
1580 
1585 
1590 
1615 
1620 
1625 
1630 
1635 


IATHPUT "WHICH CHANNEL ПО YOU WANT DISPLAYED?",C2 
IF C2«1 THEN STOP 

IF СР > Ci THEN 1060 

ININPUT"DISPLAY TYPE? (CzCRT; QzOSCOPE; 
IF D1$z"C" THEN 1500 

IF Di$z"D" THEN 2000 

IF 01$="5" THEN 3000 

GOTO 1090 

R EM 

КЕМ 

REM E * # * X M * X WX W * Е k X * * * X * 9 * 
REM 

REM THE FOLLOWING SECTION OUTPUTS THE DATA 


S=STRIP CHABT):",DT* 


BUFFER 


НЕМ GRAPHICALLY ONTO TYE SOROC 120 CRT 
REM 
FOR I=1 TO 24 
t \NEXT I \REM CLEAR CRT 
REM 
REM 
REM PUT TIME SCALE ON SCREEN 
OUT 2,27 \REM LOAD CURSOR 
OUT 2,61 
OUT 2,54 
OUT 2,32 
ТЗ-А1#Т1#Т2#К] \REM TIME PER DATA PT 
T$=" SEC" 
IF T3>=120 THEN T$z" МІН" 


IF Т3>=120 THEN T3sT3/60 
I"EACH POINT = ",45Е1,73,7% 


НЕМ 

КЕМ 

REM INITIALIZE X, AND DATA АООН'5 

Di=B1 + C2 = 1 ҮНЕМ ADDR OF DATA 

K=32 \REM CURSOR X-POSITION 

Ү=0 \REM LOOP TILL DISPLAY DONE 
FOR 1=1 TO А1 


ҮҮ + EXAMED13 
DisD14+01 
НЕХТ I 


\REM AVERAGE PTS 


Listing 4 continued on page 432 


16K ...$149.95 
32K...$199.95 
48K... $249.95 
64К...5299. 93 


New JAWS-IB 
The Ultrabyte Memory Board 
Due to the tremendous success of our JAWS 1, we 
were able to make a special purchase of first-quality 
components at below-cost prices for JAWS-IB. And 
we are sharing our cost saving with you. Bul don't be 
surprised if the next time Үү see this ad the prices 


have gone up substantially, Better yet, order now, 
and get the best memory on the market at the best 
price on the market. 


ONE CHIP DOES IT ALL 

aws-IB is the Rolls-Royce of all the $100 dynamic 
rds. Ив heart is Intel's single chip 64K dynamic 

RAM controller. Eliminates high-current logic parts 

.. delay lines... massive heat sinks... unreliable 

trick circuits, [AWS-IB solves all these problems. 


LOOK WHAT JAWS-IB GFFERS YOU 

Hidden refresh ., . fast performance ., . low power 
consumplion ,.. latched data outputs... 200 NS 
4116 RAM's ,., on-board crystal ,.. RAM Jumper 
selectable on BK boundaries .,. fully socketed ... 
solder mask on both sides of board . . . phantom line 
.». designed for 8080, 8085, and 780 bus signals . . 
works in Explorer, Sol, Horizon, as well as all other 
well-designed 8100 compulers. 


[O-DAY MONEY-BACK TRIAL: Try Б folly wired 
und irsimi beard lor 10 days —then either keep 
И, retur t for kli, or гир return it in working 


BEBE ESP ESE ROC PEST RESET REESE SREB Ee 
1 Conline mal 1.8. A. Credit Card Buyers Quiside Сопина; 


- 

«ТО ORDER CALL TOLL FREE 800-243-7428 а 
5 From Conneclicil Or For Assistance: e] 
- [203] 354-9375 н 
s Please send the items checked belaw: а 
s JAWS-IB kit: а 
16K. ОА Е У. 

i ao. SINUM CIL s 
sO 48K. Peper ewe nem ек яң MNT <P 
aC) 64K, Ce ee | $ R8 o o» oh bo ooh тз mw .. $299.95" В 
aws- IB Fully Assembled, wired & Tested: Р 
"p. NNMERO UT. 

0 32K. *op ow oh ok OM X Wok h ON à WoÀh ob ko юй кш 4.....ш0020,0548 


aC 48K, бвавааатциа тазааатанаааала наза. 9299,96" в 
«С вак, *hrinhta "——— ГЫ 


Ja EXPANSION KIT, 16K RAM Module, to expand 


в JAWS-IB in 16K blocks up to 64K. $59.95 


a All prices plus $2 postage and jasurence ($4.00. Canna). в 
4 Connon tint residents ukt sales іні. 


s Total enclosed: 5 


а Personal е 
ја VISA 


Acct. Мо. 


О Mon 


Order or Cashier's Check 
aster Card (Bank No. ) 


Exp. Dale 


- "s nalurt 


s Satt —— Zip 


Гу NETRONICS R&D Ltd. 


333 Litchfield Road, New Milford, СТ 067763 
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- 
AC-85 СР/М% SYSTEM Listing 4 continued: 


рее 450 1640 Y= INT(Y/A1 + .5) 
tis ome уде 1645 REM CONVERT TO 0-255 SCALE 


1650 IF Ү<128 THEN Y1=¥+128 
1655 IF Ү>127 THEN Ү1= АВ5(128-Ү) 


Ки: 1660 YsINT(Y1/10) 
Ат добал оқылым 1665 IF Ү>23 THEN Ү-23 \REM SCALE TO 0-23 FOR CURSOR LOADING 
aoe ыы 1670 Y= ABS(23-Y) + 32 \REM Y-POSITION CODE 
А eat @ired tha са mih | 1675 OUT 2,27 \REM LOAD CURSOR AND OUTPUT CHAR 
P/S and Fan ready to plug-in 1680 OUT 2,61 
Manual 1685 OUT 2,Y 
ITA" W217" Dx 10" Н 1690 OUT 2,X 
SYSTEM with 2 SA850R (2.4 mbytes) 1695 OUT 2,C2448 
1790 Х=Х+1 \REM UPDATE X 
$2750.00 1705 IF Х=112 THEN 1735 
CP/M Floppy Disk Operating System $150 1710 IF Х<87%32 THEN 1615 
Check or Money Order 1725 REM DISPLAY DONE, PROMPT FOR NEXT CHNL TO DISPLAY 
1730 REM 
1735 OUT 2,27 \REMLOAD CURSOR 
autocontrol ll 1740 OUT 2,61 
11744 Westline Industrial Drive 1745 OUT 2,55 
Bt. Louis, MO 83141 1750 OUT 2,32 
(314) 432-1813 1755 INPUT 1" CHANNEL TO DISPLAY (OsEND)?",C 
Қ 1760 ІҒ С2-0 ТНЕН 150 
* CP/M ie в registered trademark of 1765 IF C2>C1 THEN 1755 
Digital Research, Inc. 1770 GOTO 1580 
1775 АЕМ 
Circle 42 on inquiry card. 1990 REM 
1995 REM * * * * * A à R * 4 R Be X * 3 X ж. 
1996 REH 


1997 REM THE FOLLOWING SECTION OUTPUTS THE DATA BUFFER 
1998 REM TO THE OSCOPE VIA D/A PORT 26 WITH THE TRIGGER 
1999 REM PULSE COMING OUT PORT 25 


e000REA4 

2100 Р1-ЕНН("0900") “КЕМ ADDR TO PUT CHNL CODE 
2120 С3-С2-1 \REM CHHL CODE 

2140 FILL P1,C3 

2145 T$z" SEC" XREM CALCULATE TIME SCALE 


2150 T42K 1®B6"*T1*T2 

2155 IF T4>=120 THEN TS=" HIN" 

2160 IF T4>=120 THEN T4=T4/50 

2170 !\S"CHANGE ANY BIT OF PORT 24 FOR NEW CHANNEL" 
2175 !NV! "TOTAL. OUTPUT = ",26F1,T5,T5 


| 2177 Р9-ІШР(24) 
сална dm | | 2180 Q-CALL(P1«2, 86) \ВЕМ OUTPUT BUFFER 
2190 IF INP(24)=P9 THEN 2180 ELSE 2200 
CENTRONICS 733 2200 INPUT"WHICH CHANNEL DO YOU WANT TO DISPLAY?(OcE!SD):",C2 
IDS 445G 2220 IF С2<1 THEN 150 
TRENDCOM 2230 GOSUB 7000 
Dumpa anything оп ihe screen to the printer | 2249 IF С2>С1 THEN 2200. 
To Order Toll Free е 
1-800-344-7493 2995 REM * к à 3 X & À X X * À 9 * 9 атта 
{ № In СА. & for Service (209) 667-2888 2997 REY 
POTRONICS.inc.. €& | 2998 REM THIS ROUTINE OUTPUTS THE DATA BUFFER 
AY Va сидам aig). NE 2999 КЕМ VIA PORT 26 TO THE STRIP CHART RECORDER 


Turlock, California 95380 (09 3000 TS=" SEC" \RE CALCULATE TIME SCALE 
| 3010 Ті-К1%4В64Т1%Т2 
3020 IF T4>=120 THEN Тб” MIM" 
Circle 235 on inquiry card. 3030 IF T4>2120 THEN T4=T4/60 
3040 !"TOTAL OUTPUT = ",%6F1,T4,TS 
3050 !NINKPUT "PRESS CARRIAGE RETURN TO START OUTPUT" ‚905 


RS-232 PROBLEMS? 3060 !NV!"CHAHNEL ",С2," BEING OUTPUT", 
. 3070 RE 
3080 D1:B1 + C2 - 1 \REM INITIALIZE DATA PT ADDR 
| к 3099 RE 
Ф A 3100 FOR І-1 TO 10 МАЕЯ OUTPUT STARTI'"iG POINTS 
| bb аі. 3110 OUT 26,128 
- i 3120 сов 8000 NREM DELAY SR 
і ae: " 3130 "EXT I 
Ae ew 3140 REM 
3150 REM OUTPUT SUFFER TILL РОНЕ 


LET THE RS-232 TESTER HELP YOU 240 
SOLVE YOUR COMPUTER INTERFACE 3130 OUT Ew 
| PROBLEMS. DESIGNED TO CONNECT à; >; 
IN SERIES WITH ANY RS-232 INTER- 3190 01201 + C1 
FACE, IT DISPLAYS THE STATUS OF 3200 GOSUB 3000 
SEVEN OF THE MOST IMPORTANT 3210 JEXT I 
LINES: TRANSMIT DATA, RECEIVE 3220 REM 
DATA, REQUEST TO SEND, CLEAR TO 3230 REM 
SEND, DATA SET READY, CARRIER 3210 FOR 1-1 TO 10 
| DETECT, AND DATA TERMINAL А т 
| READY. THE RS-232 TESTER RE- 3250 OUT 26,125 
QUIRES NO POWER AND MAY BE 3260 GOSUR 3000 
LEFT IN THE LINE PERMANENTLY, 3270 NEXT I 


$39.95 POST PAID 3280 REM 

290 REM VININIPDISPLAY. FINISHED” 

B & B ELECTRONICS SECO VEPDISPLAY FINISHED 
BOX 475! MENDOTA, IL 61342 


OUTPUT ENDING POINTS 


Circle 46 on inquiry card. 


Listing 4 continued: 


3310 INPUT"WHICH CHANNEL ПО YOU WANT TO BISPLAY?(9=C8)" ,C2 
3329 IF €2¢1 THEN 150 

3330 IF C25C1 ТИЕН 3310 

3340 GOTO 3740 

qo0n REM 

4420 БЕМ я4“ THIS SECTION PRINTS ТІҒ VOLTAGE 
40850 REM #4% OUTPUTS FOR EACH DIFF. CHAN*IEL 
QEN REM 

{O80 DO: -2.00 XREM DIFF OFFSET 

4100 !"DIFFERENTIATOR OFFSET = ",Dfü," VOLTS" 

120 CTISFHHC"O137") 

l1; CI=zBERAMCC1) \REM й CHHLS 

"149 FOR Is! TD C1 

4180 VOzINP(24«1) 

"200 IF Ұ041Р2 THEN V1zVO«128  NRE* SCALE 0-255 
4220 IF V0»127 THEN V1zABS(128-V0) 

8240 V1s(V1*.02) -2.56 

uU 2hQ IUCHANHNEL "1," = "V1." VOLTS" 

4200 NEXT I 

4300 RETURN 


5 00REM КЕЗЕ 
8010КЕҢ EER SR TO DISABLE INTERRUPTS 
5 02 0R EM ... 


5030 QsFNH("OBFC") 
5040 QzCALL(AZ) 
5050 RETURN 


6 000REM vx 
6010REM nee SR TO RESTART TNTERRUPTS 
6020REM Vu 


6030 QzFNH("OBFE") 

6080 Q=CALL(9) 

8050 RETURN 

71000 REM * * * 9* 9 ^ # h MW X Ht АН W 9? кета ж 
7010 REM 

7020 REM THIS SECTION FETCHES CONSTANTS FROM RAI! 
1030 REX 

ТОЧО BIsFHH("1000") \REM BUFSTRT 

7050 B2zFHHÜ("D17F") NREM CONVERT MBUFPT TO DECIMAL 
7060 B3s:B2«41 

7070 B2zEXAM(B2) 

7080 В3-ЕХАН(83)%2556 

7030 84-53 + 32 


7100 55:50 - B] \REM APTS IN BUF 
7110 REM 

41120 CisFRUC"0137") 

7130 СІ-ЕХАМ(С1) XREM # CHNLS 
7140 REM 

7150 Bh6z85/C] ҮКЕМ @#PTS/CHIIL 


7160 AI:INT(B86/80 + .3) NREX f PTS TO AVE FOR DISPLAY 
7170 IF Al=0 THEN А1=1 

7180 B7:INT(BO/A1) 

7190 К1=. 053248 XRE4 CLOCK INTERRUPT RATE 

7200 Т1-РЕН("0138") 

7210 T2=T1 + 1 


Т220 Т1=ЕХАМ(Т1) \REM #INT/SSAMPLE 

7230 Т2-ЕХАМ(Т2) ҮНЕМ # SANPLES/DATA РТ 
7240 RETURN 

1900 REM 


7910 НЕҢ * € * я DELAY BETWEEN DATA OUTPUT Ж. Ж. 
1320 WEN 

8000 FOR Ј=1 TO 29 \HEXT J 

8400 RETURN 

9900 END 

READY 
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Want to help? 
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Red Cross is counting on you. малана TER 
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ELECTRIC MOUTH 


1, А өзе r ән 
for 5100, ЕП li, Apple 

TRS-BO, Level и" From 999.95 ки 
Now — teach your compu ter to talk, 
increasing interaction between you 


and your machine. 


That's right: the ELECTRIC MOUTH actually lets your computer talk! Іпшайімі 

and un-line іп just minutes, d s ready fer spaken-language use in ofar, bos 

ness. industrial and commeraal applications ami ап games, specia] propitia 

RAD. education. secari devises — there's noend to Ihe ELECTRIC MOLTTH s 
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е Supplied with 143 letiers/worduphonemesfnumbers сарап af producing 
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в Expandable on-board up to thousands of words and phrases with апай 
speech ROMs (see new sperch ROB desenbed Бей) 
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rempulers 
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easy fo usn, complete lostrüctions with examples included? 


е Uses National Semunotductor's "Diglalker * 

э lacludes on-board audw amplifier and speaker with provisions for ixternal 
S skies 

© Гимн in just minutes 


Principle af Operation: The ELECTRIC МОГЫ stones the digilal equivalents 
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аери far a few addresses if used in memory mapped mode 1n most cames. oulput 
poris {ичет selectable} ane used 
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Call Toll Free: 800-243-7428 


То Order Fram Connecticut, or For Technical 
Assistance, call (203) 354-9375 


NETRONICS R&D LTD. 
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Software Review 


Five Spelling-Correction 
Programs for CP/M-Based Systems 


Phil Lemmons 
89 Remsen St 
Brooklyn NY 11201 


When І had trouble with an applications program last 
year, I appealed to my software vendor for help. He 
wrote me, "I have been in touch with the publisher, but I 
am getting noware fast.” Noware, of course, was the 
leading technology before the invention of hardware, 
software, and firmware. Was noware making a come- 


At a Glance 


Name 
The Word 


Author 
Wayne Holder 


Type 

Proofreader for spelling 
errors, including 
45,000-word literal dic- 
tionary, as well as programs 
to look up words in a dic- 
tionary on disk, count 
words, report on word fre- 
quency, search dictionary 
for words matching letter 
patterns, and sort words in 
a file into an alphabetical 
list with all redundancy 
eliminated 


Manufacturer 
Oasis Systems 

2765 Reynard Way 
San Diego CA 92103 
(714) 291-9489 


Price 
$75 


System Requirements 
CP/M 1.4 or 2.2 operating 
system, CDOS, or IMDOS; 
8080/85 or Z80 CPU with 
32 К bytes of memory; one 
or two disk drives; 
keyboard input and hard- 
copy output; CP/M- 
compatible word processor, 
including WordStar, Word- 
Master, Ed, and Magic 
Wand 


Format 
CP/M single-density 8-inch 
disk 


Language 
8080 machine language 


Documentation 
30 pages, soft cover, stapled 


Audience 

Anyone with a CP/M- 
compatible word-processing 
system, especially writers 
and editors 
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back? No way. "Noware" was a spelling error. Ага the 
only way for a poor speller to discover errors like this 
was with software. But no proofreading software was 
then available for microcomputers. 

Until recently, I didn't think the time had come for a 
gaod proofreading program running on microcomputers. 
Fortunately, I was wrong. Help has now arrived for the 
small-computer owner who can't spell or can't find 
misspellings. Not counting programs designed for use 
with only a single word-processing program, at least five 
proofreading programs are now available for CP/M- 
based computers: Microproof, The Word, Spellguard, 
Microspell, and Wordsearch. After using them for 
several weeks, l'm convinced that four have real merit. 
The four useful programs share some virtues, but each 
program also has features that appeal to a particular 
group of users. 

You might base your choice among the four programs 
on the characteristics of your hardware— particularly the 
disk capacity. Or your word-processing software might 
mesh well with one of the programs, depending, for ex- 
ample, on whether your text editor will let you run a 
proofreading program from inside (ie: as a pseudocom- 
mand in the editor), Then again, each program has its 
own way of letting the user deal with a text file. Would 
you prefer a program that quickly checks a file and prints 
a list of suspect words? Or would you rather have the 
program present the suspect words to you one by one, so 
you can see if the word is really misspelled? Or how 
about a program that lets you see each word's context 
and change the original text? Another important criterion 
is price, and the range is great. 

I'll discuss each of the five programs in turn, including 
their performance in benchmark tests. But first ГІ state 
the opinions I've formed about what a proofreading pro- 
gram must do to be useful. Álso, I'll explain how I tried to 


devise benchmarks that аге meaningful for five pro- 
grams, all of which work differently. 


What a Proofreading Program Must Do 
If you told someone it was okay to bring a few friends 


At a Glance 


Name 
Spellguard 


Author 


Denis Coleman 


Type 

Proofreader for spelling 
errors, including 
20,000-word literal 
dictionary 


Manufacturer 
Innovative Software 
Applications 

POB 2797 

Menlo Park CA 94025 
(415) 326-0805 


Price 
$295 


System Requirements 
CP/M 1.4, 2.0, or later 


operating system, or CDOS; 


8080/85 ог 280 CPU with 
32 К bytes of memory; one 


At a Glance 


Name 
Wordsearch 


Type 

Proofreader for spelling 
errors, including 7200-word 
literal dictionary, with 
routines to list misspelled 
words and display the text 
file with misspellings 
highlighted 


Manufacturer 
Keybits Incorporated 
POB 592293 

Miami FL 33159 
(415) 524-8098 


Price 
$195 


System Requirements 
CP/M-compatible operating 


or two disk drives; 
keyboard input and hard- 
copy output; CP/M- 
compatible word processor, 
such as WordStar, Word- 
Master, Magic Wand, Elec- 
tric Pencil, or Ed 


Format 

CP/M single-density 8-inch 
disk; North Star double- 
density 5-inch disk; or 
SuperBrain 5-inch CP/M 
disk 


Language 
8080 machine language 


Documentation 
116 pages in three-ring 
binder 


Audience 

Anyone with a CP/M- 
compatible word-processing 
system 


system; 8080 ог Z80 CPU 
with 32 K bytes of memory; 
dual 8-inch single-density 
disk drives; 24 by 80 video 
terminal; CP/M-compatible 
word processor 


Format 


CP/M single-density 8-inch 
disk 


Language 
8080 machine language 


Documentation 
46 pages in three-ring binder 


Audience 
Anyone with a CP/M word- 
processing system 


to your party, how would you feel if 500 strangers 
appeared? You'd feel the same way about a proofreading 
program that found fifty suspect words for every one that 
was actually misspelled. A proofreading program that 
finds all the misspelled words in a document is of little use 
if the program also finds hundreds of correctly spelled 
words suspect. How can the list of suspect words be kept 
manageable? It requires an extensive dictionary; | think 
20,000 words is the minimum. The words must be correct 
and well chosen. 

Another feature that keeps down the number of correct 
words mistaken for misspellings is the ability to create 
special dictionaries for your particular interests. Proof- 
reading programs can also recognize more words by 
breaking words into roots, prefixes, and suffixes before 
checking the dictionary. But that has its drawbacks, 
because you can’t stick any suffix or prefix on any root 
and get a real word. 

A proofreading program should also provide a handy 
way to dispose of suspect words that are in fact correct. If 
a program presents the suspect words in one list, you 
need a quick way to delete correct words from the list. If 
a program presents suspects one at a time, you should be 
able to accept or reject each word with a single keystroke. 

Equally important, the program must facilitate correc- 
tion of misspelled words. One way is to mark suspect 
words in the original text file with a character that's easy 
to find later by using a text editor's search command. In 


Did you remember to remove 
your Priority One insert? If not 
please turn back to page 64 and 
tear it out. 
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that case, the mark should be easy to delete during 
editing. And the mark should be made in a disk file, not 
on paper. Working from paper is too slow. 

Another way for a proofreading program to facilitate 
correcting misspelled words is to provide a means to re- 
place the word in the original file. With some word pro- 
cessors, however, this approach runs the risk of disturb- 
ing the format of the original text—especially in justified 
copy. 

No matter what its other virtues, a proofreading pro- 
gram must also work quickly. Most significant among 
the factors affecting the speed of operation is the size of 
the dictionary. Putting too many little-used words in the 
dictionary may sacrifice speed in proofreading without 
reducing the number of suspect words. Putting too few 
words in the dictionary results in long lists of suspect 
words, and that also wastes time. The dictionary must 
strike a balance, 


Benchmarks 

Originally, I thought I could just run each program un- 
til it finished and note how long it took. But no two pro- 
grams finished in the same place. Spellguard proofreads 
the file, lets you judge each suspect word, and then 
Spellguard itself marks the words indicated. The Word 
proofreads the file, gives you a list of suspect words, and 
lets you trim the list with your own text editor; you can 
mark the confirmed misspellings by running The Word's 


THE WHOLE FAMILY! 


ты! We carry the complete line of 
ATARI Hardware, Software 


іа \ Peripherals, and accessories. 
л 


Turn to our full page ATARI 
advertisement for SUPER 
CHRISTMAS SAVINGS! 


OMEGA SALES CO. 


WEST COAST EAST COAST 
1-800-235-3581 1-800-556-7586 
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At a Glance 


Name 
Microspell 


Author 
Bob Lucas 


Type 

Proofreader for spelling 
errors, including 
26,000-word literal dic- 
tionary and suffix-stem logic 
to encompass a wider 
vocabulary, with integral 


routines to display the con- 
text of a misspelled word, 
guess the word intended, 
look up words in the dic- 
tionary, count words, search 
dictionary for words match- 
ing letter patterns, and cor- 
rect the misspelling in the 
original text file 


Manufacturer 
Lifeboat Associates 
1651 Third Ave 
New York NY 10028 
(212) 860-0300 


At a Glance 


Name 
Microproof 


Author 
Phillip Manfield 


Type 

Proofreader for spelling 
errors, including 
50,000-word dictionary 
(counting words constructed 
from roots, prefixes, and 
suffixes), with optional 
routines to display the con- 
text of a misspelled word 
and correct the misspelling 
in the original text file 


Manufacturer 
Cornucopia Software 
POB 5028 

Walnut Creek CA 94596 
(415) 524-8098 


Price 
$169 standard version; 


Price 
$249 


System Requirements 
CP/M 1.4 or 2.2 operating 
system; 8080 or Z80 CPU 
with 48 K bytes of memory; 
one disk drive with at least 
150 K bytes; keyboard input 
and hard-copy output; 
CP/M-compatible word pro- 
cessor 


Format 
Great variety of CP/M disk 
formats 


Language 
8080 machine language 


Documentation 
30 pages, soft cover, stapled 


Audience 

Anyone with a CP/M- 
compatible word-processing 
system 


$60 for correcting option 


5ystem Requirements 
СР/М 1,4 or 2.2 operating 
system or TRSDOS for 
Model 1, П, or ПІ TRS-80; 
280 CPU with 32 K bytes of 
memory; one 5-inch or 
B-inch disk drive; keyboard 
input and hard-copy output; 
word processor 


Format 
CP/M 8-inch single-density; 
TRS-80 Model 1, П, ог Ш 


Language 
280 machine language 


Documentation 
24 pages, no cover, stapled 


Audience 

Anyone with a CP/M or 
TRS-80 word-processing 
system 


MARK program from inside your text editor. Microspell 
and Microproof let you review each word, but there's no 
need to mark bad words because these two programs 
make corrections directly in the text file, Since Word- 
search neither marks suspect words in the text file nor 
corrects errors itself, you have to work from paper. 

For a quick comparison and summary of the dif- 
ferences between the programs, see tables 1 and 2. 


Words Bytes 


Microproot 50,000* 72K 
Microspell 26,000* * 154 К 
Spellquard 20,000 170 K 
The Word 45,000 160 К 
Wordsearch 7200 72K 


How Long Until When? 

It was easy to compare how long the programs take to 
check the words in a document against the dictionary and 
then list all the suspect words. But that comparison didn't 
really measure how the programs perform in normal use. 
Since Spellguard and The Word both mark words in the 
text file, I wanted to compare how long they take to 
proofread a file and mark the suspects. But you have to 


User 
Common Common User Make 
Proper Place Add Special 
Names Names Words Dictionaries 


NO Yes Yes 
Yes Yes Yes 
No Yes Yes 
Yes Yes Yeas 
No Yes Yes 


This is not a literal dictionary. The figure 50,000 includes all the words that can be formed by adding suffixes and prefixes to roots; 
therefore, some “words” included іп the count are not true English words. 

Incorporating all the ED.VOC vocabulary file and three-fourths of the ING.VOC vocabulary file into the four-file main dictionary. Both 
VOC files ara supplied with the program and can be added to the main dictionary if disk space permits. Though Microspall claims only a 
26,000-word dictionary, (15 suffix-and-root functions help the program recognize about the same number of words as а 45,000-word 


literal dictionary. 


| Table 1: Comparison of the dictionaries of the five proofreading programs. Dictionaries for Spellguard, The Word, and Word- 
search are literal. Microspell has a 20,000-word literal dictionary, but provides more words in the files ING. VOC and ED. VOC, 
most of which were added to the original dictionary. Microspell's dictionary uses suffix-root routines to extend its coverage to a 
range somewhat broader than Microproof's dictionary. Although the Microproof dictionary claims contents of 50,000 words, 
that includes many nonwords formed by adding prefixes and suffixes to roots. 


savess DISCOUNT PRICES saves 


Ж. ATART 


16K APPLE il 1049.00 400 16K 349.00 
32K APPLE fl 1074.00 800 16K 759.00 
ABK APPLE (1 1099.00 410 Recorder 64.00 
DISK WICONTROLLER 499.00 815 Disk 1199.00 
DISK ONLY 445.00 810 Disk 489.00 
APPLESOFT CARD 439.00 822 Printer 359.00 
INTEGER CARD 139.00 825 Printer 779.00 
PASCAL SYSTEM 399.00 830 Modem 159.00 
SILENTYPE PRINTER 349.00 850 Interface Module 179.00 
HAYES MICROMODEM 295.00 CX853 RAM 85.00 
2-80 SOFTCARD 295.00 CX70 Light Pen 64.00 
VIDEX ВО COL. BRD. 285.00 CX30 Paddle 18.00 
16K RAM BOARD 169.00 CX40 Joystick 18.00 
RAM MEMORY VERBATIM DISKETTES 

FOR TRS-8D, APPLE II Boxof10 5%" 29.50 
18K SET 4116's (200 NS) 24.95 Boxof10 8" 39.50 


PRINTERS 
EPSON MX-70 399.00 
EPSON МХ-80 499.00 
EPSON MX-80 FT 599.00 
GRAFTRAX 90.00 
y INTERFACE (APPLE) 75.00 
ста CABLE 22.50 


CENTRONICS 737-1 795.00 
CENTRONICS 737-3 855.00 


North Star Computers 
IDS 445G 815.00 
IDS 460G 1195.00 
HR2-2D-32K 2795.00 
HR2-20-48K 2956.00 | !055606 1450.00 
HR2-2D-64K 3145.00 | МЕС 5510 WITRACTORS 2650.00 
HR2-2Q-32K 2975.00 | МЕС 5520 КЕН WITRAC. 2995.00 
HR2-20-48K 3165.00 | QUMES/45SPRINT 2675.00 
HR2-2Q-64K 3360.00 | FORMS TRACTOR 195.00 
HRAM 32K 469.00 | STARWRITER W/TRAC. 1695.00 
HRAM 48K 662.00 | STARWRITER W/O 
HRAM 64K 849.00 TRACTOR 1500.00 
HOS-18HARD DISK 4025.00 
MOS-DRV-D 49500 | General Information: 
MDS-DRV-Q 555.00 We qe ge түре) of hard- 
ade ware an Е ware omer corr 
E eqs [a pee panies. Seed hs our catalog. 
ADC-1- 795.00 | APPLE ATARI, NORTH STAR, AND 
ADC-2-0 1285.00 | EPSON. 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE. MARYLAND RESIDENTS ADD 5% SALES TAX 


FREDERI C K 5726 INDUSTRY LANE A CN ай 9:30 AM —8:00 PM 
COM PUTER FREDERICK, MD. 21701 FRI. AND SAT. 8:30 AM—5:00 PM 


PRODUCTS, INC. 


Cirela 171 on Inquiry card. 


TO ORDER CALL: (301) 694-8884 
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run your text editor before Тһе Word marks the file, and 
it seemed unfair to charge The Word for the time needed 
to load the text editor. After all, with The Word, the text 
editor is already loaded when you finish marking the file, 
so you can make corrections almost immediately. With 
Spellguard, you still have to load the text editor to make 
corrections; it's just that you load the editor after mark- 
ing the errors. 

To complicate matters, fairness to Microspell and 
Microproof—the direct-correction programs—requires 
seeing how long it takes to run the other proofreading 
programs plus exiting those programs and loading your 
own text editor to make corrections plus saving the cor- 
rected file. On the other hand, is it fair to hold those 
other programs responsible for the time it takes me to run 


Microproof 
Microspell 
Spellguard 


The Word 
Wordsearch 


* A Requires the correcting option. 


an elaborate word processor like WordStar? Would it be 
fairer to use a smaller editor? 

Right or wrong, here's what I decided to do: I've given 
the time each program needs to scan a text file and list all 
the suspect words; Гуе given the time the marking pro- 
grams need to scan the text file, review the suspects, mark 
the text file, plus the time needed to load the text editor 
and call up the text file for editing (that seems fair to 
Spellguard and The Word); I've given the time each pro- 
gràm needs to do all the above, plus making corrections 
and saving the corrected file (to be fair to Microproof and 
Microspell). 


What Is a Suspect Word? 
I decided to count as a suspect word both every word 


Find 
Similar 
Words 


Count 
Word 
Frequency 


Guess 
Word 


Display 
Context 


Table 2: A summary of the features of the five proofreading programs. Sometimes the same feature is implemented differently in 


different programs. 


HISSTORIAN 
HISSTOLOGY 
HISSPANIC 
HISSTAMINE 
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and word fragment listed by the proofreading program. 
For programs that treat hyphens as spaces, I counted the 
fragments “accom” and “plished” as two suspect words. 
My rationale is that the fragments usually appear 
alphabetically and I have to consider each fragment and 
determine whether it is a misspelled word or not., Word 
fragments take the same amount of work as words, 

This concludes the discourse on method. I tested the 
programs on a 400-word file (figure 1) and a 3000-word 
file. The results are shown in tables 3 and 4, 


Spellguard Version 1.0 | 

Spellguard is a magnificent program of the highest 
commercial quality. If your main concerns are speed and 
accuracy in straightforward proofreading, and if you 
have plenty of disk space, Spellguard is probably for 
you. Spellguard 15 menu-driven and the screen tells you 
all you need to know. The program lets you make every 
decision with a single keystroke. 

The Package—In addition to its dictionary (170 К 
bytes), Spellguard includes the programs SP.COM (6 K 
bytes), SP.ISA (38 K bytes), and MAINTAIN (14 K 
bytes). SP.COM, SP.ISA, and the dictionary must all be 
present for Spellguard to operate (though the dictionary 
can be on a different disk drive). MAINTAIN is needed 
only when you wish to verify that Spellguard is working 
properly. ISA (Innovative Software Applications) also 


offers a limited dictionary for systems with low-capacity 
disks, and will soon offer dictionaries both more compact 
and more comprehensive, as described below. 

Dictionary —As of this writing, Spellguard's dictionary 
contains approximately 20,000 words and takes up 170 K 
bytes of disk space. Spellguard's dictionary is literal; the 
program never assembles words from roots and suffixes, 
Denis Coleman, Spellguard's author, started work on it 
after writing a book in which he misspelled his own 
name. Coleman also saw the need for proofreading 
papers he wrote as a management consultant. 

Coleman based the dictionary on two sources: 
Kucera's word-frequency study of 1962 and the 
American Heritage Word Frequency Book (Boston: 
Houghton Mifflin Company, 1971). It also includes 
words drawn from Coleman’s own documents and 
papers of Spellguard users. 

ISA will soon offer a version of its standard 
20,000-word dictionary compressed to 32 percent of its 
present size, about 55 K bytes. In addition, it plans three 
additional dictionaries: a 30,000- to 40,000-word general 
dictionary, a 15,000-word medical dictionary, and a 
15,000-word legal dictionary, Data compression will be 
standard in all of them. According to Coleman, ISA's 
techniques of data compression will result in increased 
operating speed for Spellguard. 

Performance—Though Spellguard needed only 56 
seconds to proofread the file shown in figure 1 and 


Words True Time Time Time 
Misspelled Words Wrongly Mis- Misspelled to Until Until 
Words Found Found spellings Words Proofread Ready All 
in File Suspect Suspect Found Missed File to Correct Corrections 
Microproof 7 32 26 6 1 0:45 2:15 * 
Microspell 7 26 20 6 1 1:06* 2:474% 
Spellguard 7 47 40 7 Q 0:56. 2131%% 3:40 
Тһе Word 7 19 12 7 0 1:39" 3:15" 4:00 
Wordsearch 7 105 98 7 0 0:55° 4:56°° pis" 


* Using the switches that suppress display of context and creation of an output file of suspect words. 

**  Microproof and Microspell do not require a text editor to make corrections. However, since both programs accepted an incorrect word 
in this file, correcting that word required running the text editor and saving the file. When Microspell or Microproof misses a word, about 
1:20 must be added to the timing shown. 

e Skipping the regular word review, going to the special word review, and asking that all suspect words be listed at once (Option L on 
Special Word Review Menu). 

es Time to proofread, review suspect words one by one, mark legitimate errors, load WordStar, and call up text file to start making correc- 
tions. 

Time {о proofread and list suspect words found. 

" Time to proofread, toad WordStar, use WordStar to edit list of suspect words, save shortened file of suspect words, run The Word's 
MARK program while still inside WordStar, and call up marked texi file to make corrections. 

* Running the Scan function followed by the List function. 

== Time to proofread file, assign words to one of three groups, print a list of confirmed misspellings, load WordStar, and call up unmarked 
text tile, Wordsearch neither marks errors nor corrects. 

sea Since Wordsearch doesn't mark errors, each misspelled word had to be typed in as a search string, and that added іо the time required 

{б make corrections. 


Table 3: Performance of the proofreading programs on the 400-word text file in figure 1, The first timing shows how long each 
program takes to read the file and list all suspect words, The second timing shaws how long each program takes to read the file, 
find the suspect words, decide which suspects should be marked, mark the suspects, and call up the text file to make corrections. 
Microproof and Microspell have no timing in this column because they make corrections in the original text file. The third timing 
shows how long it takes to read the file, find the suspect words, decide which suspects should be marked or corrected, make the 
corrections (in some cases directly, in other cases using a word processor), and save the file. In cases where Microspell or 
Microproof failed to recognize a misspelled word, the user must load a word processor and make the correction, That process 
adds about 1:20 to the third timing for Microproof or Microspell. 
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Тіте Тіте Тіте 
Misspelled to Until Until 
Words Proofread Ready All 
Missed File to Correct Corrections 


Words Trug 
Wrongly Mis- 

Found spellings 
Suspect Found 


Words 
Found 
Suspect 


Misspelled 
Words 
in File 


Microproof 
Microspell 
Spellguard 
The Word 
Wordsearch 


10 1:09 4,28 
9 2:15" 7:15” 
10 1:06• 4:40•• 6:35 
10 2:05 4:52" 6:42 
10 1:06% 10:21°° 1331*** 


Using the switches that suppress display of context and creation of an output file о! suspect words. 
Microspell does not require a text editor to make corrections. However, since Microspell accepted an incorrect word in this file, 
correcting that word required running the text editor and saving the file. When Microspell misses a word, about 1:20 must be added to 


the timing shown. 


Skipping the regular word review, going to the special word review, and asking that all suspect words be listed at once (Option L on 


Special Word Review Manu). 


Time to proofread, review suspect words one by one, mark legitimate errors, load WordStar, and call up text file to start making correc- 


tions. 
Time to proofread and list suspect words found. 


Time to proofread, load WordStar, use WordStar to edit list of suspect words, save shortened file of suspect words, run The Word's 
MARK program while still inside WordStar, and cail uo marked text file to make corrections. 


Running the Scan function followed by the List function. 


Time to proofread file, assign words to one of three groups, print a lisi of confirmed misspellings, load WordStar, and call up unmarked 


text file. Wordsearch neither marks errors nor corrects. 


Since Wordsearch doesn't mark errors, each misspelled word had to be typed іп as a search string, and that added to the time required 


to make corrections. 


Table 4: Performance of the proofreading programs on a 3000-word text file. The same comments apply as in the caption for 


table 3. 
display a list of suspect words, that isn’t the standard pro- 


cedure, To achieve that timing, I skipped the regular 
word review and took the List option on the Special 


NEVADA 


COBOL 


Ші. 


‘Edition {| of Nevada COBOL, 
a subsel of АМ51-74, features: 


» Copy statement for library handiing. 

a CALL...USING...CANCEL. 

“ PERFORM...THRU...TIMES... 
UNTIL... Paragraph or section names. 

= [F..NEXT SENTENCE...ELSE... 
NEXT SENTENCE AND/OR 


<ш> NOT. 

• 60 TO...DEPENDING ОН. 

P * Unique easily understood diagnostic 
error messages. 

« Interactive ACCEPT/DISPLAY... 

е RELATIVE (random) access files. 

» Sequential files both fixed and 
variable length. 

• DISPLAY, 16-bit binary or packed 
decimal (COMP-3) data types with 
up to 18-digll accuracy. 

г INSPECT... TALLYING... REPLACING. 

ғ ADD, SUBTRACT, MULTIPLY, 
DIVIDE, GIVING, ROUNDED, ON 
SIZE EAROA. 

ғ Generales optimized 8080 machine 
language at up to 500 statements 

к рег тілше. 


DISKETTE AND MANUAL 


* Uses CP/M or МР/М operat- 
ing system to work with TRS-80, 
Арріба with softcard, North Star, 
Superbrain, Micropolis, and 
many other microcomputers. 
Neéds a minimum of 16K of 
RAM. Uses single density 8” 

or 5%” diskette. 


ELLIS COMPUTING 
SOFTWARE TECHNOLOGY 


600 418% Avenue 


San Francisco, CA 94121 (415) 751-1522. 


СРМ, MP/M and TAS-80 ага registered TM's af Digital Research and Tandy Corparatien. 


WE WELCOME C.O.D's 
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Word Review Menu—calling for a display of all the 
suspect words at once, In normal use, running Spellguard 
takes longer because suspect words are presented individ- 
ually to be marked in the text file, ignored, or added to 
the dictionary. But Spellguard lets you dispose of each 
word so easily that you can quickly consider each suspect 
word and pare a long list down to manageable size. When 
I proofread the same 400-word file using Spellguard's 
regular step-by-step word review, I needed only 50 
seconds more to deal with forty-seven suspects, and that 
includes the time Spellguard needed to mark errors in the 
text file. Once the larger Spellguard dictionaries appear, 
the list of suspects should be shorter and even easier to 
deal with. 

Before making corrections, І had to change disks and 
run WordStar, my text editor, and call up the text file. 
Those steps took an average of 45 seconds. So a 
minimum of 2:31 passed before І could use WordStar's 
Find command to locate marked words and make correc- 
tions. I completed the corrections and saved the corrected 
file in another 1:09, a total of 3:40. 

Proofreading the 3000-word file and listing all suspect 
words took only 1:06. Reviewing each suspect word and 
marking legitimate misspellings took another 2:49, a total 
of 3:55. Loading WordStar to start making corrections 
brought the total to 4:40. I had run WordStar, made all 
the corrections, and saved the file after a total of 6:35. 

1 have two criticisms of the version of Spellguard 1 
used. The first criticism will no longer apply by the time 
this article appears, and the second is minor. First, 
Spellguard identified too many suspect words. In the 
3000-word file, Spellguard found 151 suspects and there 
were only ten misspellings. The excess of suspect words 


resulted from the present dictionary's limited size, and 
the upcoming data-compressed dictionaries will remedy 
this problem. 

Second, I felt a slight annoyance at having to restore 
the last character of each marked word (Spellguard 
replaces the last character of a misspelled word with an 
error mark). If the actual spelling error occurred early in 
the word, I thought Spellguard was entering a second 
error and requiring me both to delete the mark and 
replace it—two keystrokes plus any other corrections 
needed. These added keystrokes made correcting files 
marked by Spellguard take more time than files marked 
by The Word. On the other hand, by replacing the last 
letter of a bad word instead of adding a character to the 
word, Spellguard avoids disturbing the format of text in 
the file, You can’t have it both ways. 

Spellguard handles hyphenated words by displaying 
both halves of the word and indicating whether the word 
occurred at the end of a line. That makes it easy to check 
the correctness of both the spelling and the hyphenation. 
Since Microspell and The Word treat hyphens as spaces 
and report the broken parts of words as two suspect 
words, Spellguard has an advantage here, The advantage 
is partially offset because Spellguard reports all com- 
pound words as suspects. So Spellguard made "import- 
export" suspect, but Microspell and The Word con- 
sidered the compound correct. In the 3000-word text file, 
Spellguard reported nine compound words as suspects; in 
the same file, Microspell reported fifteen hyphenated 
word fragments as suspects, The Word reported sixteen, 
and Microproof thirteen. Microproof also listed ten com- 
pound words as suspects. 

The User's Guide—The user's guide for Spellguard is 
excellent. The writing, organized around the program's 
screen displays, makes its point without resorting to 
jargon or inflated language. À plastic three-ring binder 
holds 116 pages of sharp print quality, including a table 
of contents, an index, and a glossary. The Spellguard 
users guide would probably make Spellguard the best 
proofreading program for general use in offices. 


The Word Version 1.1 

The Word is a program of beautiful simplicity. Its 
SPELL program proofreads a file and gives you a list of 
all the suspect words. The author, Wayne Holder, sought 
to create a set of tools for people who work with words. 
Each of The Word's seven programs is designed to meet 
Kernighan and Plauger's definition of a software tool: a 
program that is general and yet simple enough to have 
widespread application. Each of the seven programs 
works quickly and performs a valuable task. Holder 
envisions adding more useful programs to The Word's 
toolbox. For writers and editors, The Word already 
offers far more than just a proofreading program. 

The Package—In addition to the 160 K-byte dic- 
tionary, The Word includes seven programs: SPELL (4 K 
bytes), MARK (2 K bytes), WC (2 K bytes), DICTSORT 
(2 К bytes), WORDFREQ (2 К bytes), FIND (2 К bytes), 
and LOOKUP (2 K bytes). SPELL proofreads a text file 


and lists the suspect words. MARK puts an asterisk at the 
beginning of each suspect word in the text file. WC 
counts the words in the text file. DICTSORT alphabetizes 
words and eliminates redundancies from the resulting 
list. Use it on your own text files and discover what your 
working vocabulary is; WORDFREQ shows you how 
many times you use each word in a text file, a fast and 
valuable check on style. FIND searches the dictionary for 
words that conform to a character pattern (using CP/M 
"wild card" characters for the unknown letters in the 
pattern). 

LOOKUP is a remarkable little program that takes a 
misspelled word and "un-misspells" it, looking for words 
that can be derived from the misspelling by adding one 
letter, dropping one letter, changing one letter, or revers- 
ing two letters. The program often finds the right word 
and finds it much faster than you could with a printed 
dictionary. One new program that will appear in the 
forthcoming 2.0 version will let the user review the list of 
suspects one by one and decide whether to mark each 
suspect, add it to the dictionary, or ignore it. The review 
program will not be integrated with SPELL, so the. user 
will have the option of listing all suspect words at once. 
On the more distant horizon, The Word may even in- 
clude heuristics to help cope with the problem of 
homonyms (like "fare" and "fair") in the proofread docu- 
ment. 

Dictionary—The Word's dictionary is large and literal. 


" ж 
“е ' = 
< The Future Arrives 
| | ` № Intelligent machines are rapidly appearing 
be ыу іп homes, automobiles, offices and factories. 
5 
"moe Such advances are giving microcomputers the 
" ЖЕ. | power to see, hear, grasp objects, and to move 
I —— агошмі the room. Where can you learn about 
“- = this technology? In Robotics Age Magazine, 
the journal of intelligent machines. 
Robotics Age reports the experience of 
hobbyists building their own robots, the 
latest products from industry, and the most 
powerful techniques from research labs. The 
face of the world is changing. Join us as 
we enter the Robotics Аде. 


YES! 1 want to stay up-to-date on this fascinating 
new technology! 


Affordable cameras, speech synthesizers, 
and even robot arms are now on the market. 


„= 


| 


Сиу State/Prowdence/Country Ромы Conte 
United Canada Foreign 
States Mexico’ Rates 
О 1 year (6 issues) 515 517 $19 
А [12 years (02 issues) $28 $32 536 
а D 3 years (IB issues} 539 £45 $51 
"US Finds on US Bank 
C) Pil VISA О MasterCard O Bill me {М Amenca игү) 


а” > Card. Bin. Ент 


Send 16: ROBOTIC acc PO Box 512, Tujunga. СА 91042 
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Circle 72 оп inquiry card, 


5 or 10 Mbyte Storage for 
Heath/Zenith, TRS-80, 
SuperBrain, S-100 


microcomputers. 


Now, 544" hard disk add-on storage for 
your computer, al a price you can afford, 
Available for a surprisingly tow $3495 for the 


5 Mbyte hard disk, $4350 for the 10 Mbyte disk. 
Disk drives and controller cards also available. 


Ac Substantial 
Pa OEM & Dealer 
discounts. 


F rom the leaders. 


CMC International 
А Divisinn af Сатршег Marketine Carparation 
11058 Main, Suite 125, Bellevue, WA 98004 
Telephone (206) 453-9777 Telex 152556 SEA 


Main/Frames ... $200. 
Main/Frames ... 5200 


» 14 Basic Models Available 

• Assembled Ж Tesied 

* Power Supply: 
ВуФ45А, x 16У ЗА 

* 15 Slot Motherboard 
(connectors optional) 

“ Card cage & guides 

* Fan, line cord, fuse, power 
& reset swHches, EMI filler 

a ВуФ ЗОА, + 16vip10A 
option on some models 


B" Floppy Main/Frame 
(includes power tor 
drives and mainitrames) 


Write or call for our 
brochure which includes our 
application note: 
‘Building Cheap Computers’ 


INTEGRAND 


8474 Ave. 296 * Visalia, CA 93277 * (209) 733-9288 
We accept BankAmericard/Visa and MasterCharge 
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It packs more than 45,000 words into only 160 K bytes of 
disk space. The Word's dictionary also uses cross- 
referencing to speed access to its contents. Oasis Systems 
based the dictionary on The American Heritage Dic- 
tionary of the English Language (Boston: Houghton Mif- 
flin Company, 1979), and used data-compression tech- 
niques. One of the methods of compression is simple: 
when two successive words have common letters at the 
beginning, the common letters аге replaced in the second 
word by a 1-byte count of the common letters. If the 
word "power" is stored literally, the word "powerful" is 
stored as "5ful." If "eccentric" is already present, "eccen- 
tricity” is compressed to “9ity.” The increased dictionary 
size made possible by data compression pays off in a 
dramatically reduced number of words reported as 
suspect. А new version of the dictionary, using addi- 
tional data-compression techniques, will soon be avail- 
able. The 45,000 words will occupy only 136 K bytes 
and will make The Word's programs run even faster. 

Performance—The Word took 1:39 to proofread the 
400-word file in figure 1 and list the suspects. With the 
present version of The Word, you have to use your text 
editor to eliminate correctly spelled words from the list of 
suspects before marking the errors. Since The Word's 
large dictionary prevents SPELL from defaming many 
innocent words, this editing chore takes little time. 
Furthermore, you'll have to reload your text editor to 
make corrections anyway: (Ав noted earlier, a program 
for reviewing suspect words one by one is on the way.) 

Here's how I used The Word with WordStar, I ran The 
Word's SPELL program with the $F switch, which makes 
The Word write the list of suspect words to a file. Then I 
ran WordStar and edited the list of suspect words, 
deleting those that were in fact correct. Next, I saved the 
shortened list of suspect words and, from inside Word- 
Star, used WordStar's R command to run The Word's 
MARK program. Then I called ир the marked text file for 
editing. 

To do all this with the page of text shown in figure 1 
took me a total of 3:15, On the 400-word file, The Word 
got me to the point of being ready to make corrections 
only 34 seconds later than Spellguard. And correcting the 
file marked by The Word took 24 seconds less than cor- 
recting the same file marked with the same corrections by 
Spellguard. The reason? It takes a few seconds more to 
retype the character replaced by Spellguard's error mark. 
The Word's mark doesn't knock out any characters, so 
none have to be retyped. 

It took The Word 2:05 to proofread the 3000-word text 
file. The total time increased to 4:52 when I invoked 
WordStar, edited the list of suspect words, saved the 
shortened file of suspect words, ran MARK, and called 
up the text file for editing. I made the corrections and 
saved the file after 6:42. That's only 7 seconds slower 
than equivalent operations took with Spellguard. 

The User's Guide—The guide to The Word is simple 
and clear. It separately describes use of each of the pro- 
grams. Since The Word isn't organized around screen 


I'd had the joint staked out for two years and nine 
months. I'd been waiting for a break in the investigation 
all that time. This looked like the break I'd been waltzing 
for. 


The tall stranger walked up to the bar, ears akimbo. I 
knew he meant trouble from the moment I saw the insignia on 
the back of his black leather jacket: "Hell's Twirps." That 
was the same gang that peddled into the all-Mahler Philhar- 
monic concert last year and hummed the collected works of 
John Cage in unison. Not that John Cage has ever been in 
unison. Quite the canary. 


Why was this par- 
ticular Hell's Twirp barg- 
ing into the only Austro- 
Mongolian fife and drum 
Factorial east of the Roc- 
kies? Why wasn't he rid- 
ding his unicycle? And what was the meaning of the gold 
mandalas hanging from the tips of his handlebore mustache? 
Then I saw his baton. The sight of its sleek crome length 
turned my bblood to issicles. When I glimpsed the white 
plastic knobs at the ends of the baton, I saw my whole life 
rush before my eggs. 


Suddenly the Twirp slammed his fist down on the bar. 
His ears swayed gently in the breeze as he demanded, "Give 
me four hundred snare drums to go! Give me the five longest 
fifes in your inventary! Give me the old college try! Give 
me liberty or'give me grief!" 


I knew better than to let this build to a crisis before 
interseeding. I swizzled up behind the big Twirp and said, 
clam and easy like, "Shove off, Twirp. Уапоове. Leave well 
enough aloft." 


Не whirled, ears slashing, baton twirling. І thought 
of the health-insurance premiums I hadn't paid. Т realized 
how happy I would have made my dear old father if I'd only 
gurgitated from college. І thought of the thousand times 
I'd wanted to be where I wasn't, and knew this was the thou- 
Sand and first. If I had'nt been in a connubial mood, I 
wouldn't have been able to stand up to the singing shroud, 
the short shrift and the five and dime. But I had no time 
for all that now. Before it was too late, I reached into my 
vest pocket and pulled out my well-thumbed copy of Milton's 


Areopagitica. 


"That'll be seven ninety-eight!" the bartender suddenly 
screamed. 


I'd been counting on him. 


Figure 1: The 400-word text file proofread by all five programs. Results are shown in table 3. The zaniness is intended to show the 
kinds of mistakes from which a proofreading program can't save you. 
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displays, the guide isn’t either. The programs are easy to 
use and the guidebook gives just enough explanation and 
examples. 


Microspell Version 4.1 

Microspell is the most interactive of the proofreading 
programs. Author Bob Lucas started work on Microspell 
after experiencing spelling problems while writing his 
thesis. He wanted to create a single program that gives 
the user fully integrated means of finding spelling errors, 
looks up the intended words in the dictionary, and makes 
corrections on the spot. He modeled Microspell after 
existing programs for larger computers. 

Frankly, I didn’t like Microspell at first because it 
seemed to take too long. But the more I used Microspell, 
the more І liked it, and the time required to run the pro- 
gram decreased dramatically as I became more accus- 
tomed to it. Microspell shows you each suspect word in 
its original context and gives you several options for deal- 
ing with suspects then and there. If you don't spell well 
and want to save trips to the dictionary, Microspell's 
Guess and Probe functions may help you find the right 
spelling quickly. The Probe function is much like The 
Word's FIND program, but Probe works from inside 
Microspell's large integrated program. Once you've 
recognized the correct spelling, you can immediately 
make the correction in the original text file by using the 
Replace command. 

À coming version of Microspell will give users the 
ability to spread the dictionary over several disks, as well 
as improved logic for handling hyphenation at the end of 
a line (where a carriage return and line feed separate the 
two halves of a word). Lucas also is working on a patch 
program that will let the user change Microspell's 
defaults. 

Тһе Package—In addition to dictionary files that add 
up to 178 К bytes, Microspell contains SPELL (14 К 
bytes), BUILD (14 K bytes), INVERT (8 K bytes), and 
EMPTY (2 K bytes), as well as help, demonstration, and 
documentation files, Only SPELL and the basic dic- 
tionary (128 K bytes) are needed for most Microspell 
operations. BUILD incorporates a list of words into the 
dictionary. EMPTY gives BUILD an empty dictionary to 
use as the basis for a new dictionary of the user's crea- 
tion. INVERT lets you view the dictionary or remove 
words from it. 

Dictionary —Microspell's distribution dictionary con- 
tains 20,000 words in four files totaling 128 K bytes. The 
basic vocabulary was taken from Thorndike's list of the 
20,000 most frequently used words. Two additional vo- 
cabulary files are included in the package. Called 
ING. VOC and ED. VOC, these files are incorporated into 
the dictionary if your disk size permits. ING. VOC is 20 К 
bytes in size, and ED. VOC is 30 K bytes. I was able to 
squeeze in all of ED.VOC апа three-fourths of 
ING.VOC. That gave the dictionary 26,000 words in 
154 K bytes of disk space. 
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Microspell's dictionary handles about the same range 
of words as The Word's 45,000-word literal dictionary. 
That's primarily because Microspell can identify words in 
text by stripping a suffix and checking the spelling of a 
word root. Microspell also accepts many plurals on the 
same principle. Microspells dictionary relies on the 
suffix-stripping routines, rather than on data compres- 
sion, to extend the range of the words it covers. 

The only trouble, as the Microspell manual points out, 
is that the suffix-stripping routines are sometimes wrong. 
As an experiment, 1 made up some nonwords out of roots 
and suffixes. Microspell accepted abstractment, abhor- 
rities, boathood, boatize, hairful, footish, mountainette, 
and theaterhood; it rejected discontinerary, condications, 
abominition, abettulate, ligamentury, nutticulate, vocab- 
utation, writathlon, safetydom, and theatricate, In use, 
Microspell shows how it forms a word from root and suf- 
fix, so you can catch a mistake if you are observant and 
willing to check Microspell's work against a printed dic- 
tionary. But you can't correct such a mistake without 
exiting Microspell and running a text editor. 

Performance—1t took Microspell 1:06 to proofread the 
text in figure 1 and display a list of the misspelled words. 
That isn't the normal method of operation and doesn't 
mark or correct errors in the text file. Running Microspell 
in the normal way, reviewing one suspect word at a time, 
takes longer. The time required depends on the profi- 
ciency of the person running the program, My first few 
runs of Microspell were far slower than the ones reported 
here, 

Microspell's ability to correct errors in the text file 
seems a big advantage over Spellguard and The Word. It 
took a total of 2:47 to run Microspell this way and cor- 
rect all but one of the errors in the text in figure 1. (I'll say 
more about that one error later.) Spellguard took 1:46 to 
find and mark the errors, but then I had to change disks 
and run WordStar. Microspell proofed the text file and 
corrected all but one of the errors in about the same time 
Spellguard took to find and mark errors, plus the time 
needed to load WordStar and call up the marked text file. 
We would have to compare the 3:17 Microspell took with 
Spellguard's 1:46, plus the time necessary to use Word- 
Star to make all the corrections in the original file and 
save the corrected file. Microspell's 2:47, then, has to be 
compared to Spellguard's 3:40. In general, Microspell has 
the edge on short files because the time needed to load a 
text editor after running the other spelling programs is a 
larger proportion of the total time required Юг the whole 
process of finding and correcting errors. 

Except for that one special error, Microspell would 
have the clear advantage the correcting feature seems to 
offer. But that error, the nonword "inventary," was dis- 
played as a correct word. Microspell doesn't let the user 
alter any word it considers correct. So I had to note the 
word, load WordStar, find the unmarked word, and cor- 
rect the misspelling. Loading WordStar might also have 
been necessary if any correction changed the length of a 
word; such a change might destroy the text's alignment, 
especially if the text is justified. Microspell lost its edge 


because of accepting the bad ward. For a fair comparison 
with Spellguard and The Word, add about 1:20 to Micro- 
spell’s timing of 2:47. That's a total of 4:07—27 seconds 
slower than Spellguard and 7 seconds slower than The 
Word. 

Microspell proofread the 3000-word text file in 2:15 
(the quick way). But it took 7:15 to proofread the file step 
by step and make corrections. That's about 30 seconds 
longer than it took me to proofread and mark the file 
with The Word and correct the file with WordStar, and 
about 1:32 longer than the whole process took with 
Spellguard. Microspell found fifty-five suspect words, in- 
cluding all but one of the misspellings in the file, This 
time Microspell was willing to accept the word 
"stewardes." So I had to run WordStar afterward to cor- 
rect that, and that added about 1:20 to Microspell's tim- 
ing. The time required to handle this file was about 8:35 
—almost three minutes slower than Spellguard and two 
slower than The Word, But don't forget that Microspell 
lets you look at the context of a suspect word and lets you 
probe the dictionary for a correct spelling. Those features 
may help you decide whether a suspect word is right or 
wrong, and may hand you the correct spelling on the 
spot, saving time-consuming trips to a printed dic- 
tionary. 

The User's Guide—The Microspell user's manual con- 
tains twenty-nine pages of single-spaced, photo-offset 
material stapled between pasteboard covers. The print 
quality is good, the writing clear, and the organization 
sound, The manual includes a detailed table of contents, 
an overview of the program, summaries of the com- 
mands, switches, and error messages, and instructions 
for using each of Microspell's four utility programs. Two 
pages from a sample run of Microspell let the user know 
what to expect from the program, The manual's three- 
page explanation of the program's limitations would 
satisfy any consumer protection agency. A revised edi- 
tion of the manual has just been released but did not 
reach me in time for inclusion in this review. 


Microproof (CP/M Version) 

If your disk space is extremely limited, Microproof 
may be the best proofreading program for you. On my 
system, I had room on a single disk for all the WordStar 
files, the Microproof dictionary, and Microproof's proof- 
reading and correction programs. Furthermore, I was 
able to run both the Microproof proofreading program 
and the correcting program from inside WordStar. That's 
real convenience. Ánd Microproof is very fast and rea- 
sonably accurate. By using root-suffix and root-prefix 
routines and data compression, author Phillip Mantield 
has made the 70 K-byte dictionary act like a literal dic- 
tionary of about 30,000 words. Manfield's inspiration? 
His thesis was riddled with misspellings, and someone 
told him it was impossible to write a good proofreading 
program to run on a system as small as a TRS-80 Model I. 
(Microproof does run on Model I, II, and III TRS-80s.) 

The Package— Ihe standard Microproof package in- 
cludes the proofreading program MICPROOF (10 К 


bytes), the dictionary-building program ADDTODIC 
(4 K bytes), and three dictionary files that total 72 K 
bytes. I strongly recommend the optional correction pro- 
gram CORRECT (4 К bytes) because Microproof can't 
mark errors in the text file. Without the correction pro- 
gram, you'll have to type in a long search string for every 
bad word, using your text editor's Find function. Count- 
ing CORRECT, MICPROOF, and the dictionaries, 
Microproof gives a complete proofreading system that 
performs well and occupies only 86 K bytes of disk space. 

Dictionary —Microproof's data-compression technique 
includes replacing all roots with one-character tokens. 
The dictionary is based on Webster's Pocket Dictionary 
but is not nearly that large a literal dictionary. Much of 
the dictionary’s vocabulary comes from prefix-root and 
suffix-root logic. Suffix routines accepted abstractment, 
hairful, and footish, but rejected abhorrities, boathood, 
boatize, mountainette, theaterhood, discontinerary, con- 
dications, abominition, abettulate, ligamentury, nut- 
ticulate, vocabutation, writathlon, safetydom, апа 
theatricate. Prefix routines accepted inclosed because 
they treat a prefix and root as separate words: "in" and 
"closed." 

Each word is identified to the dictionary as a verb, a 
noun, an adverb, or an adjective, or as more than one of 
those parts of speech. Knowing the part of speech helps 
the suffix and prefix routines avoid accepting some 
plausible but illegitimate words. 
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Performance—Microproof proofread the 400-word file 
in only 45 seconds. The program found thirty-two 
suspect words, six of which were in fact misspelled. 
Microproof missed one misspelled word. The program's 
prefix routine accepted interseeding, which Microspell 
rejected; on the other hand, Microproof's suffix routine 
rejected inventary, which Microspell accepted. 

Microproof recognizes some hyphenated words as 
single compound words and treats others as two-word 
fragments. It ignores all single-character words, so if you 
mean “I” but type 77,” Microproof won't let you know. 

On the 3000-word file, Microproof took only 1:09 to 
find 109 suspect words, including all ten misspelled 


| words. It rejected stewardes, which Microspell accepted. 


Microproof's prefix and suffix routines made no errors on 
this file. 

The User's Manual—The Microproof manual is rea- 
sonably clear, but could use refinement. Its problems, all 
minor, stem from the manual's need to deal with both 
CP/M and TRSDOS, the TRS-80 operating system. Since 
| received Microproof, Cornucopia has developed the 
manual from an outline into an adequate user's gu.de. 
The manual includes facsimiles of screen displays and the 
print quality is good. More and bigger staples would help 
the manual withstand intensive use. 


Wordsearch 1.03 

Wordsearch is the only noncontender in the group of 
proofreading programs. 

The Package—|n addition to its dictionary (72 К 
bytes), Wordsearch includes the programs SEARCH 
(10 K bytes), WDS, WDL, WDA, WDT, WDM, and 


| VIEW. All but SEARCH and VIEW are 4 K bytes in size, 


and VIEW is only 2 K bytes. SEARCH works by letting 
you access the smaller programs. It uses WDS to scan a 
text file for suspect words, WDL to list the suspect words, 
WDA to assign each suspect word to one of three groups, 
WDT to display the text file with suspect words 
highlighted, and WDM to merge good words with the 
dictionary. The reason for displaying the text with 
suspect words highlighted is mysterious, because all you 
can do is look; you can't reassign or mark the words. 
Wordsearch provides no means of either marking 
suspect words іп a text file or correcting misspellings, As 


My Hardware 
І ran the proofreading programs on ту SuperBrain com- 
puter. My timings are slower than some of those advertised 
for the programs reviewed, but that doesn't mean the adver- 
| tisernents were false, On systems with larger disks or hard 
disks, all the programs should run faster. For SuperBrain 
users who have one of these programs but can't match my 


timings, the operating system I use (SB/E, from IE Systems of 
Newmarket, New Hampshire) performs disk operations 
about one-third faster than the standard SuperBrain operat- 
ing system. Also, do not try putting the larger Spellguard 
dictionary or Тһе Word's dictionary оп a single disk. My op- 
erating system can handle 188 K bytes per drive, opposed to 
the standard 161 K bytes, 


a result, the user has two choices, The first is to print on 
paper a copy of the entire text file with confirmed 
misspellings underscored (or in bold or surrounded by 
double parentheses, at your option). For a text file of any 
size, the time required for printing, unless you have an 
extremely expensive printer, is sufficient to prevent 
Wordsearch from being competitive with other proof- 
reading programs, Furthermore, after the file is printed, 
you have to work from the printed copy while using a 
text editor on the original unmarked file. Visual checking 
between paper and screen is time-consuming and far less 
accurate than using the search command of a text editor. 
Besides, if you'd been satisfied with the efficiency of 
working on paper, you wouldn't have bought a computer 
in the first place. 

The second choice is to have Wordsearch print an 
alphabetical list of confirmed misspellings. This way, you 
need less time to print, but you have no idea where the er- 
rors are located. So you work with the text editor's search 
command. But that poses problems, too. Since Word- 
search doesn’t use a mark character, you have to type the 
full misspelled word when you use a search command. 
That requires more checking between paper and screen 
and raises the possibility of making a typographical error 
when entering the string to be searched for. To make 
matters worse, since the list of misspelled words is 
alphabetical rather than in the order of occurrence in the 
text file, you often have to return to the beginning of the 
file to start the next search (or else use a global search, 
which is slower). 

Wordsearch might deserve reevaluation if Keybits add- 
ed a large dictionary and a means to mark errors in the 
original text, Unfortunately, Keybits plans no major 
changes іп Wordsearch in the near future. 

Dictionary—The dictionary I received with Word- 
search contains 7200 words in 72 K bytes. Rather than 
making the dictionary from a list of the most frequently 
used words, Keybits worked from a list of the 10,000 
most frequently misspelled words. Ав a result of this 
approach and the dictionary's small size, Wordsearch 
considers the following words suspect: arm, baby, calm, 
catch, choices, assets, businessmen, chief, cover, dark, 
eyes, dinner, doubts, knew, land, life, thought.... You 
get the idea. 

Why did Wordsearch take this approach? The user's 
guide says, "...ones [sic] written word vocabulary is a 
major subset of his total word vocabulary and varies 
from person to person, It is for this reason that we have 
provided a starter library of several thousand words, 
many of which are variations on the same word...Over 
time however, it will be necessary to add fewer words in 
order to stabilize your own tailored writing environ- 
ment," If you can ignore the redundancies and mixed 
metaphors and somehow live with the knowledge that 
your environment has learned to write and tell the world 
what you're really like, you can get the message: Word- 
search assumes that everyone will write his or her own 
dictionary. Al Clark of Keybits says that after three 
months of adding words to the dictionary, the average 
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user сап expect Wordsearch to report only опе or two 
suspect words each time it's run. Keybits has a 
50,000-word dictionary on disk, but Clark says there has 
been no demand for it from Wordsearch users. 

If you consider yourself in the same league with 
Samuel Johnson, Noah Webster, and the Oxford English 
Dictionary's Dr J A H Murray, and if you have three 
months to devote to writing your own dictionary, Word- 
search is the proofreading program for you. But if you 
want to buy a program today and proofread a letter 
tomorrow, Wordsearch won't help you much. 

Performance—In the 400-word text file, Wordsearch 
found 105 words suspect. It listed the suspect words on 
the screen after only 55 seconds. But the list was of little 
use until Га used the assign option to confirm which 
words were misspelled and then used the text-display op- 
tion (with the /OY switch) to print the file with the 
misspelled words underscored. Using the assign option 
took 2:55 to review the 105 suspect words. Printing the 
file brought the total elapsed time to 4:11. Making the 
corrections with WordStar and saving the corrected file 
took another 1:37, for a total of 6:13. 

Things were worse when 1 used Wordsearch to proof- 
read the 3000-word file. Wordsearch needed only 1:06 to 
proofread the file and list 517 suspect words on the 
screen, but it took me 8:15 to assign these words to one of 
three groups. Printing the whole file with misspellings 
underscored took more than 11 minutes. І abandoned 
that approach and started over. This time I just had the 
program print a list of confirmed misspellings. That took 
only 15 seconds, so Га saved almost the full 11 minutes. 
But when I edited the file and used the search command 
to locate misspellings, I had to type in each string exactly. 
Since the list was alphabetical, I often had to return to the 
start of the file to initiate a new search. Alas, making the 
corrections and saving the file took another 3:28, so the 
total came to 13:49—roughly double the time required by 
any of the competing programs. 

The User's Guide—The Wordsearch User Manual is in- 
complete, overwritten, and poorly organized. It stands as 
a Great Wall between the user and the program. The in- 
troduction says, “To take full advantage of this manual, 
begin by trying each function and feature at your ter- 
minal as you review it in the manual.” A careful check 
revealed that my terminal was not in the manual. The 
system overview begins: "Wordsearch is a spelling word 
dictionary lookup system." That sounds like an attempt 
by a word, miraculously blessed with the ability to spell, 
to look up a dictionary. The Wordsearch User Manual 
sells for $45. I'll bet the National Museum of Obfus- 
cation, Redundancy, and Misplaced Modifiers would pay 
twice that amount for it! 


Conclusions 
Spellguard, The Word, Microspell, and Microproof 
should all win a place in the market for automatic proof- 
reading software. Which program is best for you? That 
depends on which features you consider most important. 
The Word and Spellguard are the most accurate pro- 
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grams because they use literal dictionaries. АР this 
writing, The Word's dictionary is larger and occupies less 
disk space. 

Spellguard, once its larger dictionary appears, will 
probably be best for the office because of its menu-driven 
operation. But The Word merits consideration there, too, 
because all its operations are so simple. 

If you want your computer to look through the dic- 
tionary and propose alternatives to a misspelling, choose 
between Microspell and The Word. 

If you prefer a single integrated program that does 
everything from proofreading to guessing the intended 
word and correcting the error in the original file, you'll 
go for Microspell. Because of its suffix-stripping routines, 
Microspell is slightly less accurate than the packages with 
literal dictionaries. 

If you have limited disk space, Microproof offers big- 
dictionary performance through data compression and 
suffix-prefix routines, at some sacrifice of accuracy. 

If you want a good proofreading program, but also 
want other features useful to writers and editors, you'll 
buy The Word. 

My own preference? 1 like great accuracy, a large, 
literal dictionary, and a marking feature. [ also like a pro- 
gram that can look up words in the dictionary on disk. 
Furthermore, I like to see a list of all suspect words at 
once. Since I'm a writer and editor, I find word-frequency 
software useful, and I'm usually short of cash. By far the 
least expensive of these programs, The Word has no 
shortcomings I've been able to find, I've already mailed 
my check for $75 to Oasis Systems. 


[While correcting the proof of this review, ! received 
version 2.0 of The Word and 1 couldn't resist testing it. 
On the 400-word text file, it found the same number of 
suspect words as before, but the program works faster 
now. The Word took only 1:28 to proofread the file and 
list the suspects. The new REVIEW program eliminated 
the need to use WordStar to edit the list of suspects, With 
REVIEW, | needed only 26 seconds to review the 
suspects, and only 7 more seconds to mark the confirmed 
misspellings. | had loaded WordStar and was ready to 
correct after 2:46. 1 completed the corrections and saved 
the file in only 3:31. 

On the 3000-word file, The Word 2.0 showed im- 
proved handling of WordStar's soft hyphens. As a result, 
it found only 38 words suspect, only 28 wrongly so. 
Moreover, The Word 2.0 proofread the file and listed the 
suspects in only 1:43. REVIEW enabled me to review the 
suspects in 31 seconds; MARK marked the confirmed 
misspellings in 28 seconds. (Reviewing and marking took 
2:49 with Spellguard, but only 0:59 with The Word 2.0; 
the short list of suspects helps a lot.) I had loaded Word- 
Star and was ready to correct after 3:27. It took another 
1:50 to make the corrections and save the file, for a total 
of 5:17. For combined speed, convenience, and accuracy, 
І think The Word 2.0 has far surpassed its competitors. 
And it still costs only $75, } 
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New Software, New Hardware 
Computer Languages, and Games 


Jerry Pournelle 
c/o BYTE Publications 
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"Read any good books lately?" asked my mad friend 
Mac Lean. 

Having just come back from an autograph party for 
King David's Spaceship, and the day before sent off the 
copyedited manuscript for the new Niven-Pournelle Oath 
of Fealty, I knew what to say. "Haven't had time, But I've 
written some good books lately...." 

"Yeah, well, I wasn't talking about science fiction," 
said Mac Lean. "I meant good books on computers. I've 
got a dilly.” He held up PL/I : Structured Programming, 
by Joan K Hughes. 

"Hey, I know her," I said. 

"Well, you tell her for me she's written a really top 
book. Good index. Clear English. Stand-alone chapters, 
so you don't have to thumb back and forth to find out 
what's going on." 

“ТП do better than that," I said. "I'll tell my readers.” 

"Yeah. Sure. When?" 

"Uh, real soon now...." 


* тя 


My apologies for taking so long in finishing this col- 
umn, and my thanks to all of you who've written en- 
couraging letters. Things do get hectic here at Chaos 
Manor, and the last few months have been something to 
see: books to get done, articles to write, and I built a new 
wing on the office, which meant moving everything 
around like Chinese Checkers, which meant that I lost the 
documentation to half the software sent me for review, 
which — 

1 am also, for my sins, Chairman of the Citizens Ad- 
visory Council on National Space Policy, which involves 
chairing meetings and editing papers and writing sum- 
maries and flying to Washington. The result was that for 
a good while I had no time to play with Ezekial, my Z80, 
but things are a bit caught up now, and maybe we can get 
onto a schedule. Just last week I had a surgeon remove 
the telephone from my ear. 

One reason we got caught up was Spellguard. 


Every now and then you find programs that do things 
right and have documentation that tells you what to do 
and how to do it—programs that are a joy to use. 
Spellguard is like that. (See the reviews of Spellguard, 
Microspell, the Word, Microproof, and Wordsearch on 
pages 434-448.) Spellguard finds spelling errors. That's all 
it does. It doesn't wash dishes, or set your clock, or do 
your taxes, but wow! can it find spelling errors in 
standard ASCII text files. And it doesn't care what editor 
you used to create the files. 

Using Spellguard is simplicity itself, All you do is tell it 
what file to look at. It does the rest. It does not do it as 
fast as the ads say —at least it doesn't with Zeke, but then 
hes only running at 2 MHz, and my ancient iCom 
drives, while utterly reliable, are pretty slow. Help is on 
the way: I've got a pair of Lobo's 8-inch drives, and 
they've promised an S-100 double-density controller next 
month. If the controller is as fast and reliable as their 
drives, things are going to hum around here. We've been 
using Lobo drives (both 8-inch and 5%-inch) on the boys’ 
TRS-80 for months now, and we love them. 

Meanwhile, Spellguard runs fine under Speed, a rather 
strange program available from the CP/M User's Group. 
Speed trades memory for rapid disk I/O, and if you have 
programs that don't use a lot of memory but have a lot of 
disk operations, Speed can cut running time dramat- 
ically. For Spellguard the saving is about 50%; the sav- 
ing in posting my journals to ledgers is even more 
dramatic — 70 96 . 

Speed, with auxiliary programs to get it running prop- 
erly, is available on Volume 38 of the CP/M User's group 
(CPMUG) disks. Those with access to a computer net 
may be able to find it in an on-line file. You need a bit of 
patching with DDT to install SPEED, but the documenta- 
tion (also on CPMUG Disk 38) is clear enough. 

One warning, though: Speed maintains the disk direc- 
tories in RAM (random-access memory), and if you 
change disks without rebooting (in Speed that's control- 
B, rather than CP/M's control-C) the result is an un- 
mitigated disaster! 
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But back to Spellguard. When you run Spellguard, it 
first gives you a table, telling you how many words it has 
read, the number and percentage of unique words, the 
number and percentage that it can't find in the dic- 
tionary, and finally a changing column that tells you the 
percentage of proofreading the program has done. 

Many years ago, when І was young and impres- 
sionable, I fell under the spell of a science fiction writer 
named А E Van Vogt; later he became a friend, neighbor, 
and colleague. Van Vogt was (and still is) interested in a 
rather hard-to-define field of study called general seman- 
tics, and through him I was led to Alfred Count 
Korzybski and a strange book called Science and Sanity. 
That led me to Wendell Johnson at the University of 
lowa. Professor Johnson's interests spanned everything 
from classical linguistics and speech therapy to general 
semantics. 

One of Johnson's research interests was identifying 
text: how could you tell if an anonymous work had been 
written by a particular author? Dr Johnson used a num- 
ber of quantitative measures, two of the most important 
being the type/token ratio and the verb/adjective ratio. 
Type/token means the ratio of unique words to total 
words; verb/adjective is self-explanatory. | remember 
going nearly blind counting total words and making 
tables of unique words in, for example, Marlowe's 
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Duchess of Malfi; the idea was to find out if Marlowe had 
written any of the Shakespearean plays. (As best we 
could calculate, he hadn't.) 

Now Spellguard gives you automatic type/token 
ratios, and if you really want to, you can make up 
separate verb and adjective dictionaries, thus finding the 
ratio merely by typing in the text, which, believe me, is a 
great deal easier than doing it in teams of two with pencil 
and paper. Spellguard, with its efficient search algo- 
yithms, could be extremely useful in linguistic research 
projects. 

Anyway, if you work with text at all, you'll love In- 
novative Software's Spellguard. [t is an example of ex- 
cellent software: a program that does one thing, does it 
very well, and has documentation to match, 


Datebook and Milestone 

Organic Software of Livermore, California, has also 
produced two excellent programs that I recommend, ai- 
though I'll probably never use them. 

Ihe first, Datebook, can keep track of about six 
months' worth of appointments for three people. We had 
no trouble getting it to run, and it seems to be easy to use. 
The main drawback is that you have to want to run it; 
Datebook requires both disk drives and all of your micro- 
computer's memory. What I want is Calendar, a program 
that I may have to write myself; it would come up whenI 
turn on my system, insist that I give it the date (the way 
Lobo's LDOS operating system does), and then natter at 
me about what I have to get done. But it's fairly obvious 
that I can't write that program until I have hard disks 
with multimegabyte storage. 

Calendar would solve my problem: I forget to look at 
my appointment book until it's too late. And that raises a 
question: is Datebook really better than an appointment 
book of the kind used by many physicians and lawyers? 1 
can't answer that, but my guess is that | wouldn't buy a 
computer for that alone. Datebook has various search 
patterns, so you can look for appointment openings of 
stated lengths, and the program offers up to nine candi- 
dates—but you can do that by glancing at a book, too. 

The value of Datebook is that it will keep three sched- 
ules simultaneously, so you can work appointments 
with your partners (it searches for times when you're all 
free). It will also search through and find all the appoint- 
ments you've made with a particular person—a task that 
is more difficult and certainly more tedious if you must 
rely on visual inspection of a book (especially if there are 
a lot of entries). And of course Datebook can make hard 
copy, and update that often. All in all, if I worked in a 
business where I had lots of appointments and schedules, 
Id probably use Datebook, but then I'm gadget- 
oriented —and I have a computer. 

Organic's other interesting program is Milestone, and 
people who need it will like it a lot. Milestone is a PERT- 
chart generator. It performs critical-path analysis for jobs 


with up to 300 tasks; it computes milestones (critical 
events), monthly manpower levels, monthly costs—in 
short, it handles most of the details we used to have to in- 
clude in the management-plan portion of a research pro- 
posal. 

Milestone isn't easy to use. In fact, it's almost impossi- 
ble to use on my system because І don't have a 24 by 80 
terminal. [ use a memory-mapped 16 by 64 video display, 
in part because I still use the old-fashioned Electric Pencil 
as a text editor, and Pencil requires it, in part because I 
like the smooth scrolling and fast response, and in part 
because I'm lazy and have never gotten around to buying 
a terminal, That's going to change one day. 

Anyway, Milestone isn't easy to use, not because the 
directions for the program aren't clear (they're only fair), 
but because PERT charting and critical-path analysis are 
more arts than sciences, and not easy jobs. Milestone can 
make the jobs easier, and if I ever again have to generate 
research proposals, I'll certainly use Milestone. 

One of my pet peeves is documentation without ex- 
amples, I can't imagine why people write instructions on 
how to use a program but fail to include specific illustra- 
tions of what command to issue and the results. 

Let me illustrate. Suppose І am opening Milestone after 
not looking at it for a couple of weeks (as indeed I am). I 
turn to page 36, and there I find: 


"B(egin) and E(nd) work 
These two values define when the normal working day 
begins and ends. They must be even hours as defined 
on a 24-hour clock. Follow the rules for entering in- 
tegers rather than times." 


Now I ask you, what does this mean? Presumably, I once 
knew, but ] confess I've forgotten. Indeed, some of us go 
days on end without even thinking about computers! 

I don't want to be too hard on Organic; Milestone, in 
fact, comes with a set of example cases. One is Dr Victor 
Frankenstein II's PERT for creating a monster. Event 
One, "Fanatic Desire to Create Life," is a milestone; it has 
no duration, but you don't start without it. We proceed 
to Task Two, "Move to ancestral castle," and continue 
searching for Grandfather's notes, hiring a linguist, etc. 
As it happens, Organic ran this example as part of a dem- 
onstration for me at the San Francisco Computer Faire, 
and I can testify that Milestone is both fast and accurate. 
| thought up the need for a linguist to translate the notes. 
That broke into subtasks: advertise, interview, hire. I 
watched Burns VanHorne of Organic enter the new tasks. 
Milestone thought for a moment, then rearranged itself, 
because this information became part of the critical path. 
(Not long ago they sent a revision of Milestone and I 
notice that the tasks I suggested are now in the case 
study.) 

So they have examples, in the sense of worked-out 
problems for their program, but they should have in- 
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C Compiler only *75 


We have re-written Small-C as published by Ron Cain in the 
May, 1980 issue of Dr. Dobbs. The Code Works C compiler 
(CW/C) includes these additional features: 


ә Structures and unions 


9 For, switch/case, do-while 


® Multidimensional arrays 


€ Conditional compilation (itifdef,etc.) 

® Assignment operators, e.g. x += 10; 

€ Can declare complex types, e.g. int (*fp)[5]; 

€ User supplied 1/О buffers of any size 

€ Dynamic storage allocation (alloc and (ree) 

€ Command line arguments using argv and argc 


€ Improved error handling 


CW/C is a proper subset of the full C language. We do not have: 
float, double, long, unsigned or short data types; static; initial- 
izers; sizeof; typedef; "?:"; casts; bit fields; goto; #undef, aif, 
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compiler, runtime library, and several useful example programs 


written in C. 


CW/C is $75, including shipping in the US and Canada. 
СА residents add 6% tax. Visa and MasterCard welcome. 
CP/M is a registered trademark ol Digital Research. 


Box 550, Goleta, CA 93116 805-683-1585 


November.1981 © BYTE Publications Inc 451 


User's Column 


cluded specific examples all over their manual—and so 
should every other publisher, Please? 


Debate on Languages 

My last column, on languages, generated a lot of cor- 
respondence. Some was predictable: I wasn't sufficiently 
respectful of LISP, the LISt Processing language written 
in 1956 by my friend John McCarthy, and since improved 
and expanded by McCarthy and my collaborator, 
Marvin Minsky, and used by my friends and associates 
who wrote ZORK, and—in other words, please, I don't 
dislike LISP users. 

What I said was that LISP was fine for special pur- 
poses, but it wasn’t among the candidates for replacing 
BASIC. 

For those offended, my apologies, but I remain 
unrepentant. LISP may indeed be a great language for 
professional programmers, as it certainly is for those 
working in artificial intelligence. Furthermore, if you're 
someplace where you can learn LISP easily —say MIT or 
Stanford—then by all means grasp the opportunity. 

Most of us, though, don’t have that opportunity, Even 
if you have access to MIT’s LISP-teaching programs, it's 
going to take time—lots of time—to learn. The ideal way 
to learn LISP is to use it; it does have the great feature of 
being an interactive language (which is BASIC's great ad- 
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vantage). But the LISPs available for microcomputers are 
very limited (Minsky himself wasn't able to do much with 
the one I have), and it isn't likely that they'll get bet- 
ter—not with our present hardware. Come the revolu- 
tion, when 32-bit machines with 256 K bytes of active 
memory and 50 megabytes of disk storage can be bought 
for $2000, LISP may then be the best thing available, but 
not now, unless you have very specialized needs. 

In any case, this remains the User's Column, directed in 
large part toward nonprofessionals who are trying to 
make their small systems do useful things, and for those 
readers I don't recommend LISP. It can be fun to play 
with, and I'm glad Microsoft published it, but I doubt 
that microcomputer users will ever do more than play 
with LISP. 

But the problem of languages has yet to be solved. 

In theory, BASIC is an inadequate language. Listen to 
the hackers: they'll tell you that BASIC programs "are a 
maze of GOTOS" or that "you can't do structured pro- 
gramming in BASIC." 

That isnt true. А good modem BASIC—say 
Microsoft's BASIC-80, or Software Systems’ CBASIC—has 
do while, if-then-else, case, and nearly all the features 
Pascal has, plus string features that are a lot better than 
any Dascal l've seen, and decent 1/О, which Pascal 
doesn't have at all. True, there are problems in BASIC 
that are easiest to solve with judicious use of GOTO 
statements, but it's certainly possible to write good 
BASIC programs without a single GOTO, and even 
easier to tame the GOTO so it never refers to anything 
outside a local modular block. 

You can write top-down structured programs in 
BASIC. Best of all, you can write interactively, testing 
each step of the way, then test the program logic until it's 
working, after which you turn it over to Microsoft's 
BASCOM compiler, and wham. And for maybe 8045 of 
the jobs you want a microcomputer to do, that's the best 
approach. It's almost certainly the fastest. 

So what's wrong with it? 

Plenty. First, BASIC still has a fatal flaw—no truly 
local variables. Passing parameters to a subroutine is 
hard, and controlling side effects (making sure you don't 
do something you didn't intend) isn't easy, You can 
reserve I,J,K,L as indices and set up "declarations" in 
remarks up at the top of the program, and with the new 
cross-reference programs you can usually find the side ef- 
fects. Having done that, you still have trouble passing 
parameters, and if the program gets big, so that you'd 
like to compile it in chunks, you're out of luck. BASCOM 
doesn't permit decent chaining of programs, nor does it 
allow true compilation in parts. 

In fact, the Microsoft BASCOM 15 not really the same 
language as its BASIC-80. In addition to the chaining prob- 
lems, you can't use computed array sizes or common 
statements. 

"But," protests the BASIC enthusiast, "that can be 
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fixed. In fact, ] bet you somebody at Microsoft is work- 
ing on it right now." 

True. And maybe, one day, they'll really fix the 
BASIC/BASCOM system. I hope so, because | find 
BASIC programs fairly easy to read and write. I expect 
you'd be able to buy a lot of programs in compiled 
BASIC right now if it weren't for Microsoft's disastrous 
policy of demanding royalties for every program com- 
piled with BASCOM. Competition will take care of that; 
meanwhile, I use BASIC-80 with BASCOM for routine 
jobs, and a lot of my most useful programs are written in 
CBASIC. 

There's so much investment in BASIC software—take 
Joan Hughes, author of the PL/I book that so impressed 
Mac Lean. Joan runs Execudata, one of the first of the 
small-systems houses that have sprung up everywhere. 
She sells turnkey systems for small businesses. The hard- 
ware she favors is the Vector Graphic S-100 bus 780 with 
its “mindless terminal,” which is really memory-mapped 
video. The software comes from all over. The editor is 
Vector's, and I'm tempted to buy a Vector machine just to 
get it; it's a lot like Electric Pencil but with most of the 
bugs out, Execudata writes other software or buys it 
commercially. Like all first-rate systems houses, they 
support everything they sell, and their customers seem 
downright enthusiastic. 

The interesting angle is that the author of the best book 
we've seen on PL/I sells software largely written in 
CBASIC. 

Why? Execudata has been around several years. When 
Joan first started the company, there wasn't a PL/I for 
microcomputers and CBASIC was the only BASIC that 
allowed long variable names (remember the horrible days 
when variables were "А$ and "B1" and you hadn't the 
foggiest what they referred to?) and structured concepts. 
She may change over, now that we have PL/I from 
Digital Research. 

Digital's PL/I documentation is, if nothing to brag 
about, at least readable. PL/I-80 is a fairly healthy subset 
of the ANSI General Purpose (Subset C) PL/I, and it 
runs, 

"Yeah, and so what," asked a friend. “Who'd use it?" 
“PL/I is unwieldy and inefficient," says a recent article іп 
a magazine. On the other hand, Mac Lean has spent the 
last couple of weeks learning it and he loves it. 

Meanwhile, I have—at last! —gotten not one but two 
Pascals that run, and I've been wading through Peter 
Grogono's Programming in Pascal (see references) and 
reading everything I can find on Pascal. 

I recommend Grogono's book—for that matter, I rec- 
ommend the Pascal/MT + implementation of Pascal. It 
works, and unless Mike and Nancy Lehman have become 
liars, which I doubt, Pascal/MT-+ is a full implementa- 
tion of the Standard Pascal, along with a few much- 
needed extensions. 

Their manual is improved, too. (They sent me an early 
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copy, and apparently my anguished screams were too 
much for them.) They've added a number of sections, 
and, according to Nancy, "That's all because of you..." 

I also have the Sorcim Pascal/M up and running. 
Pascal/M compiles to an intermediate code. It's slower 
than Pascal/MT +, but it's also more compact and more 
portable, It, too, has extensions to standard Pascal, and 1 
recommend it. 

What I don't recommend is Pascal itself. Not yet, 
anyway. When I first looked at Pascal several years ago, 
I thought it was the nicest thing I'd ever seen. But the 
more І look at it, the more misgivings I have. 1 certainly 
could be wrong, and I'll know more by next column time. 
And by then, Mac Lean will have done things with PL/I 
SO we can compare notes, 

Meanwhile, don't throw away your CBASIC; 
they've made some improvements, also (Compiler 
Systems' President Gordon Eubanks says) as a result of 
my reviews. The needless limit on the line printer width 
has been fixed, and the COMMON and CHAIN features 
improved. I think the latest version has some other im- 
provements, too, but I've mislaid the new manual. Al- 
though I've said it before, it's worth mentioning again: 
the CBASIC documentation is excellent. 

Gordon also tells me that by the time this is printed 
there'll be a new version of CBASIC that allows nested IF 
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statements (fixing one of Joan Hughes's pet complaints), 
and before the end of the year they'll have parameter 
passing and local variables, and they're working on 
speeding it up. 

The language situation isn't our only dilemma. Let's 
face it, our microcomputers are becoming obsolete. In 
one sense that's silly: we have more computing power 
than the government did ten years ago. The machines 
work reliably. And there's no point in replacing our 
machines just when we're finally getting good software. 

But that's the problem: we're beginning to see hard- 
ware limitations on the new software. 

Take Spellguard for instance. It's a good program. I 
use it often. But it can't touch real spelling programs like 
those that run on the big MIT computers. MIT's Spell 
(written, incidentally, in LISP) not only finds misspelled 
words—it shows you the word along with context, shows 
a menu of words it thinks might have been meant, offers 
you a chance to enter the new word in your permanent 
dictionary (if that's refused, offers the opportunity to put 
it in a dictionary kept just for this job), and, finally, lets 
you input the proper spelling, which it inserts into the 
text. It does all this at blinding speeds, searching dic- 
tionaries of 35,000 to 50,000 words. No 8-bit machine 
running floppy disks can touch that job. /Editor's note: 
Don't be so sure, Jerry. 5ee the review of spelling pro- 


MICRO MASSTOR" 


COMPLETE WINCHESTER SUBSYSTEM 
FOR EVERY APPLICATION 


* 3.5 to 68 MBYTE/DRIVES 

ж 5'/4", 8" and 14" WINCHESTERS 

* HIGH PERFORMANCE DISK and 
DISK/TAPE CONTROLLERS 


HARDEDGE 


+ =-=-- ri 


AUTHORIZED DISTRIBUTOR 
Micro-Tech Industries 

P.O. Box 17383 

Irvine, CA 92715 


454 . November 1981 © BYTE Publications Inc 


grams in this issue. ...PL] 

There are other limits. One controversy over text 
editors hinges on a simple forced choice: do you limit the 
amount of text you can work on to what can be held in 
memory (as Pencil does), or do you keep part of it on the 
disk (as WordMaster, WordStar, and Magic Wand do)? 
If you keep part on disk, you can't conveniently change 
disks: that can be a serious limitation if you want to bring 
in a chunk of an old file or make a quick copy of some- 
thing you can't afford to lose. If you keep all the text in 
memory, not only are you confined to 10,000 words or 
less (with my system, anyway), but you encounter real 
problems if you want windows and multiple buffers or if 
you'd like the machine to do some computing on values 
in the text. 

Obviously, [ prefer Pencil's limits. I have Wand and 
WordStar, but I don't use them—Star because it natters 
at me (when was the last time you wanted to know line 
and column number every time you typed a letter?) and 
Wand because of the disk operations. (Word Master, on 
the other hand, is the best programming editor І know 
of.) None of the available editors, not one, can do what 
l'd really like them to—for instance, let me put equations 
in my text, solve them, and have the answers available as 
l write. (What I usually do is leave the text on the screen 
and turn to my programmable T1-59, and that's silly.) 
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Yet what I want isn't impossible—for big machines. 
MIT's MACSYMA can solve intricate equations, and 
its EMACS editor is inherently more powerful than 
anything we can implement on a microcomputer. I 
haven't seen them combined, but it wouldn't be that dif- 
ferent if the memory was available, 


New Machines 

For a few years we'll exploit what we have, but it isn't 
going to be long before Zeke becomes the world's 
smartest terminal (two memory-mapped screens, a 
20 K-byte PROM monitor to control printing and I/O, 
etc), while а new machine does the work. Only —what 
will the new machine be? 

Two years ago everyone would have said "the Z8000." 
Now we just don't know. 

Next, when we get the new machine, what wil! we use 
for an operating system? 

Again, two years ago everyone would have said 
"UNIX, of course." And if we had UNIX, which is a fairly 
complex tree-structured operating system developed by 
Bell Laboratories, we'd also have answered the language 
question, since UNIX contains a C programming- 
language compiler and is written in C. 

Now, again, we just don't know. 

What went wrong? 


First, there weren't any reliable Z8000 chips. Now that 
problem's fixed—but there aren't many available 78000 
computers, are there? 

There is one. Onyx has a working Z8000, with UNIX 
and C, hard disks, and 128 K bytes of memory, They're 
being shipped as fast as they're being made, and accord- 
ing to their customers they work and work well. There's 
a good chance I'll have an Onyx running here in a few 
weeks and I'll be able to tell you a lot more. 

Meanwhile, there's a serious rival to the Z8000 and 
UNIX: the dual 8085/8088, working on an S-100 bus and 
running Digital Research's operating system that looks a 
lot like CP/M and allows you to bring over most of your 
CP/M files. The 8085/88 won't run Z80 code, but then 
neither will the 78000. It does execute 8080 code. 

Bill Godbout sells ап 8085/88 system, and Tony 
Pietsch, the engineer who built my system, recommends 
it, along with hard disks and dual-sided double-density 
floppies to back up the hard-disk system. Tony is 
building a Godbout S-100 system and there's a chance I'll 
get one for review. The Lehmans use a Godbout 5-100 
8085/88 system for their Pascal/MT + and they're very 
happy with it, while Sorcim's president Richard Frank 
says they've got half a dozen running constantly and that 
you can pitch the Godbout box out a second-story win- 
dow without hurting it. 
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In other words, Z8000 with UNIX has respectable sup- 
porters, and so does 8085/88. Prices aren't quite com- 
parable: the Onyx system costs more, largely because of 
the UNIX software, which isn't cheap. Performance isn't 
comparable either: the Z8000 Onyx is much faster than 
the 8085/88 machines. 

Fortunately, we don't have to make any decisions just 
yet, It may be that the best policy is to skip all the 16-bit 
machines entirely and wait for a new generation of 32-bit 
monsters, Certainly if you're contemplating buying your 
first system, go ahead and get one: I still recommend the 
5-100 bus and 280. You can upgrade to dual-density Flop- 
pies and hard disks without too much risk, but if you 
want a system to use rather than play with, be conser- 
vative and leave systems development to the Tony 
Pietsches of this world. (Notice that if I get new systems 
in here, they'll be in addition to Zeke; him I don't touch.) 

And stand by. Exciting things are happening in 
microland. 

* * * 

I like computer games. I'm fond of ZORK and the 
various Automated Simulation games, and now they've 
got a new one called Star Warrior that's guaranteed to 
use up more time than you thought you'd give it, 
especially if you're a fan of Heinlein's Starship Trooper. 
The game has a lot of the same appeal as that book. It's 
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played in real time, and you jump about in space armor 
trying to wreak havoc on the dastardly enemy while 
avoiding death. And it's balanced: you usually get out 
alive, but just barely. 

I'm a Star Warrior addict. The boys like ASI's Hellfire 
Warrior, which is an extension of their famous Temple of 
Aphsai. They also like ASI's Rescue at Rigel, which is 
Dungeons and Dragons in spacesuits. I expect I'd like 
them too, if I had time to play them. 

However, I'm not enough of a masochist to play Scott 
Adams's Adventure International games. There are those 
who like Scott's games а lot. Certainly, they aren't easy. 
Unfortunately, for me at least, they're just too tough. For 
example, he's got one called Balrog Sampler (it also has 
the title Maces and Magic £1 on it), a vastly complex 
game requiring two 534-inch disk drives. Like Automated 
Simulation's Temple of Aphsai, when you enter the game 
it generates a random character for you, after which you 
buy weapons, armor, and the like, before setting out. 

Unlike ASIs games, Adams's game gives you no 
cnoice. You have to accept the characters randomly 
generated for you and a scruffy lot they are. But don't 
worry —if you're lucky enough to get one who's strong as 
Superman and rich as Croesus, he's still going to get 
killed about the time you get interested in the game. 
Everybody gets killed in Adams's dungeon, and often un- 
fairly. In Zork and Adventure there's some logic to the 
puzzles, but in Balrog various things pop up and kill you 
before you can run away. There's one room in his 
dungeon where you find an attendant and a wheel of for- 
tune. If you don't play, the bouncer comes and kills you. 
IF you do play, you lose, 

There are other "puzzles" in Balrog, but all of them are 
inexplicable—at least to me—and I always get killed. So 
do the boys, and one of them is an experienced (and 
fanatical) Dungeons and Dragons player, so it isn't just 
my amateur status. 

It wouldn't be so bad if you could just play, get killed, 
and start over, but since the game is in BASIC (with en- 
crypted messages and all kinds of kludges to keep you 
from analyzing it) it takes forever to initialize, load, 
create a character, and go through the ritual of choosing 
weapons and armor, just so you can get killed two 
minutes later. The dungeon keeps score and the program 
alters itself after every expedition so that when next you 
play, the dungeon proudly displays the number of 
players who have entered and the number killed. Ours is 
up to about 25 for 25 now, and nobody in the 
neighborhood wants to see the game again. 

Meanwhile, Workman & Associates continues to sell 
the original Crowther and Woods Adventure for CP/M 
systems (see my review, December 1980 BYTE, page 
230), only now they've added a twist. 

"Only with our Build-an-Adventure Kit can you truly 
build an Adventure," the Workman copy reads, and I 
guess that's nearly true. The "kit" consists of an Adven- 
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ture data base and instructions for altering it or, if you 
like, starting over with everything new. 

The data base contains a travel table (description of 
each room, where you can go from there, and what com- 
mands get you where); the vocabulary (five-letter or 
shorter words that the program will recognize); initial 
conditions for various rooms (light, water, oil, etc}: 
messages, objects, including their initial location and 
whether or not they can be moved; treasures, which are a 
kind of object; and various other stuff. 

It's amazing what you can do with it. For example, you 
can specify that to get from a room, say BEDQUILT, to 
another, say SWISS CHEESE, you will be successful 25 96 
of the time if you go East, but always if you go Up, or 
that the travel will fail if you are not carrying the skull, or 
that it will fail if you are carrying the skull. You can 
automatically transfer from one room to an identical 
room (identical to the player), except all commands work 
backward in the second room, or there are extra objects 
and doors. 

In the actual Adventure game this is done a lot: for ex- 
ample, there's a room with a live dragon standing on a 
carpet and another with a dead dragon lying near a 
carpet. Most players think it's the same room, since it's 
the same location, but in fact it's not, In the first room the 
carpet isn't real: it's part of the room description. If you 
tried to take it, the program would say "I see no carpet 
here" if the program wasn't instructed to issue messages 
about the dragon only. In the second room, the carpet is 
real, and so is the dead dragon, except that you can't 
"take dragon" successfully because he's an immovable 
object. Once you've killed the dragon, however, you 
can't get back to the room in which he's still alive. 

Workman's implementation of Adventure includes a 
"wizard" routine that lets you move freely through the 
dungeon. He doesn't tell you how to use the routine 
unless you buy the "Build-an-Adventure Kit." 

To build an adventure, you use a standard editor, such 
as Wordmaster, to alter the game data base (or create a 
new one), after which you invoke a BUILDER program. 
The program takes your logically ordered data base and 
makes a work file out of it, while simultaneously patch- 
ing other chunks into the ADVENT.COM file that con- 
trols the game. 

You can construct very complex dungeons and when 
you're done you have a game that recognizes vocabulary. 
You don't have to specify the permissible moves the way 
you must in BASIC adventure games. 

| asked Workman how many of the people who buy 
the game intend to market adventures and he chuckled. 
He isn't sure, but he suspects that most copies are sold to 
people who bought Adventure and then couldn't solve 
the puzzles and mazes. "We give them the original 
Adventure data base with the Adventure Kit," Workman 
said. "That contains the Adventure map. We also tell 
them how to move through the dungeon by magic. I 


know that's why one guy bought the kit. He kept writing 
letters begging for the map. When we put out the kit, he 
bought the first copy." 


Coming Up: In the next column I will continue to dis- 
cuss languages, and I’ve also collected a raft of data bases 
I want to talk about. And I just finished letting Zeke do 
my Laxes.... B 


References 
Grogono, Peter. Programming in Pascal (revised edition). Reading 
МА: Addison-Wesley, 1980. $13.95. 
Hughes, Joan K. PL/I—Structured Programming, second edition. 
New York: John Wiley & Sons, 1979. 


Additional Information 
Innovative Software Applications 
POB 2797, Menlo Park CA 94025 
Spellguard CP/M 


Organic Software, 1492 Windsor Way, Livermore CA 94550 
CP/M, Apple Pascal, 
UCSD Pascal, CP/M-86 
CP/M, Apple Pascal, 
UCSD Pascal, CP/M-86 


Milestone 
$295 


Datebook 
$295 


Workman & Assoc, 112 Marion Ave, Pasadena CA 91106 


Adventure CP/M $29.95 
Byuild-an-Adventure CP/M $97.50 


CP/M Users Group, 1651 Third Ave, New York NY 10028 
Speed Volume 38 
Each volume CP/M 8-inch disk 58 


North Star 5!4-inch 
disk (depending on 
the number of disks 
needed) 


Catalog 


| Adventure International, РОВ 3435, Longwood FL 32750 


Balrog Sampler CP/M $29.95 
Automated Simulations Inc, Dept 5W7 Box 4247 


1988 Leghorn St, Mountain View CA 94040 


Apple Il, ТК5-80, 
Atari 


Star Warrior 
$ 39.95 


Digital Research, POB 579, Pacific Grove CA 93950 


PL/I-80, МАС, 


RMAC, LINK-80 CP/M $500 


MT Microsystems, 1562 Kings Cross Dr, 


Cardiff-by-the-Sea CA 92007 


Pascal/MT+ CP/M 


Sorcim, POB 32505, San Jose CA 95152 
Pascal/M CP/M 
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GETS FILES ACROSS! 


With REFORMATTER disk utilities you can read and write 
ІВМ 3740 and DEC RT-11 single density formatted diskettes on your 
CP/M " system. 

REFORMATTER enables you to access large system databases, 
improve data exchange with other organizations, increase program 
development capabilities, and use your micro in distributed processing, 

REFORMATTER programs feature bi-directional data transfer 
and full directory manipulation. ASCH/EBCDIC conversion provided 
with CP/M IBM, МР/М is now fully supported. 

Program Data Sheets, Application Guides, and Machine Compiti- 
bíllty Guides available. 

Euch program $195.00 from stock. Specify CP/M +> IBM or 
CP/M «+ DEC, Order from MicroTech Exports, Inc., 467 Hamilton 
Ave., Suite 2, Palo Alto, СА 94301 O Tel: 415/324-9114 C! TWX: 
910-370-7457 MUH-ALTOS Q Dealer and OEM discounts availahle. 


== CP/M® is a registered irademark of Digital Кекеагећ 


ERG68-696 68000 CPU in production. Meets 
or exceeds IEEE696 S-100 standard. 


$1995 


Available software: Z80 emulator, 68K 
FORTH systems language, Whitesmiths’ 
UNIX-like IDRIS—O/S with C or Pascal com- 
pilers. 


Integrated 68000 systems also available. 


Special offer: 68K Mini-System $7395 

CPU, 4 port О, 64K static RAM, 68K 
FORTH O/S and compiler, 10 slot mainframe, | 
(2) 8" D/D, D/S floppy drives or a 5MB 5%" 
hard disk drive. 


Empirical Research Group, Inc. 
PO Box 1176 
Milton, WA 98354 
206-631-4855 
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Book Reviews 


Apple Pascal: A 
Hands-On 
Approach 


Arthur Luehrmann and 
Herbert Peckham 
McGraw-Hill Book Com- 
pany, New York, 1981, 
432 pages, softcover, 
$14.95 

Reviewed by 

Hartley G Lesser 

3243 Oakes Dr 

Hayward CA 94542 


I knew very little about 
Pascal when I first sat down 
with this book. I had read a 
few magazine articles that 
described Pascal as a struc- 
tured and understandable 
language, but my only pro- 
gramming experience was 
with BASIC and assembly 
language. I needed an intro- 
duction that assumed no 
prior knowledge, yet, at the 
same time, [ wanted a book 
that didn't talk down to me. 
I'm happy to report that Ap- 
ple Pascal: A Hands-On Ap- 
proach is not only thorough 
and clear, but also treats the 
reader as the authors' equal. 
Although the authors begin 
at the most basic level, they 
seldom sound like lecturers. 
They teach as if they and the 
reader are working together 
on a series of intriguing 
experiments. 

Written in a manner that 
will hold the interest of 
adults, this book also ex- 
plains things clearly enough 
for children, My nine-year- 
old son worked through the 
first three chapters with ap- 
parent ease, although at a 
pace somewhat slower than 
my own, He learned to write 
simple Pascal programs and 
save them on disk, and 
moved on to the session on 
the graphics features of the 
Apple Pascal system. Judging 
from our experience, Apple 
Pascal: А Hands-On Ap- 


proach will meet the needs of 
a wide variety of readers. 

Although it focuses on 
Pascal, the book has more 
general applications. In addi- 
tion to describing the me- 
chanics of this one language, 
it explains sound program- 
ming techniques. If you have 
access to an Apple, then this 
book is an excellent way for 
you to learn the art of pro- 
gramming as well as the vir- 
tues of Pascal. 


Hands On! 

The title means what it 
says: this book's instructional 
method really requires you to 
get your hands on an Apple 
and work your way through, 
Mastering the material pre- 
sented will require that you 
commit several hours each 
day to sessions with the Ар- 
ple. The sessíons present sim- 
ple but interesting procedures 
that produce clear results— 
whether they be music, 
graphics, or text. 

I resolved to spend two or 
three hours in front of my 
Apple each day for about six 
weeks. Sometimes events dis- 
rupted my schedule, but that 
only pointed out another of 
the book's strengths: the pre- 
sentation of information in a 
natural sequence. With a 
minimum of rereading, I was 
usually able to pick up where 
I had left off. And at the end 
of six weeks of study, I had a 
firm grasp of the basics of 
Pascal. 

The book is organized into 
work sessions rather than 
conventional chapters. The 
authors' method is to describe 
a project in general terms, 
and then try different ap- 
proaches to see what works 
and what doesn't. The reader 
understands each point 
thoroughly as a result of run- 
ning several slightly modified 
versions of the same program 
before achieving complete 
success. 
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TERMINALS FROM TRANSNET 


PURCHASE PLAN = 12-24 MONTH FULL OWNERSHIP PLAN • 36 MONTH LEASE PLAN 
PURCHASE PER MONTH 


u Е ОЕЗЕМРТГОМ РАКІ 12 0054 24 MD3 мы 
1А36 DECwrite: il .......... 51,095 5105 5 58 5 40 
А34 UECwriter 1. ,......... 995 95 3 03 
(А34 UECwrite: IV Forms Ctrl... 1,095 105 — 58 40 
DEC LA120 DECwriter Ill KSR...... 2.2205 220 122 83 
LA120 DECwriter ІН RO. ...,.. 2.0905 200 112 75 
VT100 CRT DECscope ........ 1695 162 — 90 l 

VT132 CRT DECscope ...,.... 1,995 140 106 
TI745 Portable Terminal ...... 1,595 153 85 58 
TI765 Bubble Memory Terminal 2,595 249 138 83 
TEXAS m ады; KSA. 120 GPS. E ot D и и 
ortable i , 2395 2 128 B5 
ШЕЕ REESE i187 Portable KSA. 120 СРБ. 2845 213 152 10; 
TIB10 RO Printer .,.........: 1,695 162 % 61 
ТІ820 KSA Printer ........... 2,195 211 117 BO 
DTRO.1 CAT Terminal .,,.... 1,595 162 90 61 
DATAMEDIA DT80.3 CRT Terminal ........ 1,295 125 70 48 
0790/51 APL 15 САТ ,,,..... 2295 220 92 83 
анара ADM3A CRT Terminal,...... 650 62 435 25 
LEAR SIEGLER ADM31CRT Terminal .,..,.... 1,095 105 5B 40 
| ADM42 CRT Terminal ........ 2,195 211 117 80 
1420 CRT Terminal .,........ 945 91 51 34 
HAZELTINE 1500 CRT Terminal ...... a.. 1.095 105 58 40 
1552 CRT Terminal .,........ 1295 125 70 ав 
920 CRT Terminal ,..,....... 95 À 80 48 32 
TELEVIDEO 950 CRT Terminal ........... 1.075 103 57 39 
Letter Quality, 7715 Н0,...,. 2,895 278 154 104 
МЕС 5РІМУ/НІТЕН Letter Quality, 7725 KSR...... 3295 316 175 115 
| 2030 KSR Printer 30 CPS ..... 1195 115 67 43 
БЕМЕНЛІ. ЕГЕСТАІС zi20KSRPrinteri20CPS .,... 2195 20 17 80 


790 Oesk Тор Primi em 
CENTRONICS 737 W/P Desk Тор p m. A 


С FULL OWMEASHIP AFTER 12 UR 24 MONTHS > 10% PURCHASE OPTION AFTER 36 MONTHS | 


MICROCOMPUTERS 
APPLE е COMMODORE « HP85 « DEC LSI 11 


ACCESSORIES AND PERIPHERAL EQUIPMENT 


ALISEETIE CORIP,FHS «М ЛЕ «Tu йды. FAPEU „ ШЕ ЧЕ c EAC ЛЕТТІ 


] RAN SINE Т CORPORATION 


1945 ROUTE 22» UNION, N.J. 07083 • (201) 688-7800 
TWX 710-985-5485 


ЧЧ“ 
NET. 
SOFTWARE DEVELOPMENT SYSTEM 

The Micra Works Software Development System (505806) is a complete 6809 
editor, assembler and monitor ct contained in one Color Computer program 
pack! Vasily superior to RAM-based assemblers/edítors, the SDS80C is non- 
volatile, meaning that if your application program bombs, it Can't destroy your 
edilor/assembler. Plus it leaves almost all of 16K or 32K RAM free for your 
program. Since all three programs, editor, assembler and monitor аге co-resident, 
we eliminate tedious program loading when going back and forth from editing to 
assembly and debugging! 
The ромегіші screen-oriented Editor features finds, changes, moves, copys and 
much more, All keys have convenient auto repeat (typamatic), and since no line 
numbers are required, the full width of the screen may be used to generate wei) 
commented code. 
The Assembler features ай of the following: complete 6809 instruclion set; 
complete 6800 set supported for cross-assembly; conditional assembly; local 
labels; assembly to cassette tape or to memory; listing to screen or printer; and 
mnemonic error codes instead of numbers. 
The versatile ABUG monitor is a compact version of CBUG, tailored for debuggin 
programs generated by the Assembler and Editor. It features examine/change с 
lag) A aa cassette load and save, breakpoints and more. SDS80C 


LEARN 6809! | 
6809 ASSEMBLY LANGUAGE PROGRAMMING, 
by Lance Leventhal, contains the most comprehen- 
sive reference material available lor programming 
your Color Computer. Price: $16.95 


| mocitied 


PARALLEL О! 
USE A PARALLEL PRINTER with your Color 
Computer! Adaptor box plugs into the serial port and 
allows use of Centronics/Radio Shack compatible 
rinters with parallel interface. Assembled and 
W tested. PIBOC Price: $69.96 


| "MICRO [28 GOOD STUFF! 


Circle 281 on inquiry card. 


DEC LSI-11 
Components 
Dependable service 
at discount prices 
Domestic 
and Export 


Mini i 
Computer Suppliers, nc. 


25 Chatham Rd., Summit, N.J. 07901 
Since 1973 


(201) 277-6150 Telex 13-6476 


C'Mini Computer Suppliers, inc 
m t379 


EDITOR, ASSEMBLER AND MORE! 


“/ ж 


ғ ж ж 
T ,2 CRACK THOSE ROMS! EX 


SOURCE GENERATOR: This package is a disassembler which runs on the color 
computer and generates your own source listing of the BASIC interpreter ROM. 
Also included is а documentation package which gives useful ROM entry points, 
pU memory map, 1/0 hardware delails and more. A 16K system is required 
for the use ot this casselte. 806 Disassembler Price: $49.95 


СЕОО IS HERE! 

MONITOR TAPE: A cassette tape which allows you to diractly access memory, 1/0 
and registers with a formatied hex display. Great for machine language 
Bogen a debugging and learning. It can also send/receive RS232 at up to 

BOO baud, including host system download/upioad. 19 commands in all. 
Relocalable and reentrant. CBUG Tape Price: $29.95 
MONITOR ROM: The same program as above, supplied in 2716 EPROM. This 
allows you to use the entire RAM space. And n don 1 need to re-load the monitor 
each time you use it. The EPROM plugs into the Extended Basic ROM Socket or a 
ОМРАСК. CBUG ROM Price: $39.95 


зек RAM! 
MEMORY UPGRADE KITS: Consisting ol 4116 
200ns. integrated circuits, with instructions for 
inslallation. 4K-16K Kit Price: $39.95. 16K-32K 
Kit (requires soldering experience) Price: $39.95 


WE SHIP FROM STOCK! 
Master Charge/Visa and COD Accepted 


W/O[RAMYCSS po.BOX1110 DELMAR. СА 99014 714-942-2400 
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The authors are careful to 
demonstrate the traps in the 
language systern and how to 
cope with them, In fact, they 
instruct you to commit 
errors, then explain each 
error so that you really un- 
derstand why some programs 
won't compile and run cor- 
rectly. The explanations are 
all the more effective because 
they come after the demon- 
stration, 

Each new session begins 
with a brief summary of the 
previous session. After out- 
lining the goals of the new 
session, the authors break it 
down into manageable sec- 
tions. Each section treats a 
specific feature of Pascal— 
whether it be the command 
prompts, the use of variables, 
or the grammar rules that ap- 
ply to the procedures under 
study. The authors end each 
session by presenting a brief 
summary and a series of 
thought-provoking questions 
and problems. 


MITSUBISHI 


FLEXIBLE DISK DRIVE 
SETTING NEW STANDARDS FOR 


I strongly recommend that 
you answer the session-re- 
view questions and problems 
before you go on to the next 
session. The questions test 
your comprehension of the 
material presented, and al- 
though some questions are 
difficult, answering them lays 
a foundation for work to 
come. An appendix contains 
the answers, and the tempta- 
tion to peek can be strong. 
Try to refrain from peeking 
until you've worked out your 
best answer to each question 
or problem. Then, of course, 
you can check your answers 
against those in the appendix, 


Getting Started 


Session 1, "Getting 


Started,” tells the reader what 
he or she needs in order to 
work with the book: ап 
Apple П or Apple 11 Plus 
computer with 48 K bytes of 
RAM (random-access read/ 
write memory), a properly 


RELIABILITY AND DURABILITY 


* FULLY IBM AND SHUGART SABSOR COMPATIBLE 
* DOUBLE-SIDED, DOUBLE-DENSITY 


s 1,5 MBYTE/DISK 


“ SOFTOUCH™ PROPRIETARY HEAO LOAD 


MECHANISM 


e 3 М5 TRACK-TO- TRACK ACCESS TIME 


« HIGH QUALITY, ALL FERRITE MnZn HEADS 
ж PRECISION BUILTIMODULAR CONSTRUCTION 


* & MONTH WARRANTY 


t 

5525.00 avaiiapte trom stock. Terms: cash, check, 
money orders, VISA, MasterCharge. Tax: 6% :1 California rasi- 
dent *Price subject to change withoul notice. 


мС.0ата: 


1333 Lawrence Expressway, Suite 408 
Santa Clara, California 95051 
(408) 247-345Q/TWX 910-338-7442 
AUTHORIZED SALES AND SERVICE AGENT 
FOR INFORMATION CONTACT HOLLY SAUER 
OEM INQUIRIES INVITED 
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installed language system, a 
TV monitor or a TV receiver 
with RF (radio frequency) 
modulator, and a pair of 
game paddles, Only one disk 
drive is required, but instruc- 
tions are included for using 
more than one. The text calls 
for Apple Pascal version 1.1, 
contained on two disks 
marked Apple0Q: and 
Apple3:. Both disks come 
with the purchase of the lan- 
guage system. The authors 
provide an appendix, how- 
ever, for users of Apple 
Pascal version 1.0 that states 
every change that must be 
made in the text to accommo- 
date the earlier version of the 
language. They stress the im- 
portance of keeping back-up 
copies and explain all of the 
26 steps necessary to copy the 
distribution disks using two 
drives (Appendix B) and the 
even more numerous steps 
necessary when using a single 
drive (Appendix А), 

session 1 proceeds with in- 
structions for “booting” 
Pascal and then guides the 
reader on a tour of the Pascal 
system that includes the 
command-prompt line, the 
file-prompt line, the filer's 
date-set command, the filer's 
"volume" feature (which 
displays a list of input and 
output devices that are "on- 
line"), and the filer's L com- 
mand (which lists the direc- 
tory of a disk). The session 
ends with an explanation of 
how to toggle from one half 
of the Pascal "page" to the 
other. Considering how 
much material the first ses- 
sion covered, І was surprised 
at how smoothly everything 
had gone. 

The Pascal editor, includ- 
ing how to obtain the work- 
space needed to create pro- 
grams and how to move pro- 
grams into and out of mem- 
ory and onto a disk, is ex- 
plained in Session 2. Session 
3 teaches the writing, run- 
ning, and changing of pro- 
grams. It was during this ses- 
sion that I first began to feel 


at ease with the Pascal lan- 
guage. In fact, the language 
seemed hospitable to my in- 
put. 

Session 4 demonstrates the 
use of built-in procedures and 
taught me how to generate 
sound. I also learned how a 
function could provide input 
to a program, how a For loop 
works, and how to rename a 
disk or a file. 

In Session 5, the impor- 
tance of the distinction bet- 
ween local and global 
variables is emphasized, and 
the creation and calling of 
new procedures is explained. 

Session 6 explains func- 
tions, comments brackets, 
and some new features of the 
editor. Session 7 presents 
more about graphics. 1 
learned to use the "turtle," 
the creature that crawls 
across the screen drawing 
lines with pens of ditferent 
colors—but 1 did encounter 
some difficulties in the pro- 
cess. I rushed through this 
session the first time. On the 
second time through, [ was 
able to complete answers to 
all the questions and to write 
the programs requested by 
the authors. As a result of 
this experience, I recommend 
that you study at a moderate 
pace. 

Session 8 covers branching 
statements, more graphics 
features, and the technique of 
obtaining user input for a 
running program, Session 9 
tackles string variables and 
While loops, and Session 10 
teaches number types and 
arithmetic. The authors de- 
serve particular praise for this 
chapter; 1 loathe mathe- 
matics but found the 
material both interesting and 
effortless to learn. 


Discovering the Scalars 
Session 11 introduces 
scalar data types and sets. 
This session is strikingly suc- 
cessful in leading the reader 
to discover, by directed ex- 
periments, what a scalar data 
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QUALITY parts at DISCOUNT PRICES 


| Lee Tn " MRF 901| MINI SIZE 
x: MICROWAVE BUZZERS 
the language that is based во айылы ташы 3X TRANSISTOR Тестті 
on the past but looks to the Кё э Совсом «106 $3.00 EACH | уйге isis n. 
uses of the future. M aoe aabo ынталы ТЕТЕ 
$ 3.75 ва. 10 for $35.00 | FITS R655, 2658, Reps) | "PU "ча сам | 
RG142, 86225 вас 
JANUS is а true compiler for а subset of ADA. CE EL ALL | soper те i ite ren | 
ADA is the much awaited U.S. Department of € MFD 330 VOLT | $175 sach покое 516,00 739 | 
Defense language. With JANUS, it is available Қ. EM 
now on your CP/M system. 3b tor $7.00 
Now, JANUS includes Single & Double Precision Floating Point e ADERS L.E.D.'s MTM 
numbers, as well as Unlimited Precision Fixed Point numbers. | PRINTED STA DIFFUSED o 
Тһе JANUS package is an integrated set of programs, support- | C incur REO :0 FOR 51,50 
ing true Separate Compilation. The JANUS package produces MIGHT ANGLE MOUNT GREEN 10 FOR 52,00 
ROMable, Re-entrant 8080 or optimized 280 machine code. Қ Ды бына uu € YELLOW 10,fOR $2.00 
Code that is not only fast, but also is small because it includes 4D PIN HEADER ата A^ 
a minimum of run-time support. But no other currently available | pae кг SOEA JUMBO SIZE pide colo 
: d o H И © 5 д 
compiler really compares with JANUS. au 433-1002 51,75ЕА | m a г ВА Ыы к 
You too can take a step forward into the future. | 40 PIN CONNECTOR 2 FOR 51.70 10 FEET for $2.50 
ORDER before December 31 and get in on the special intro- 34347 | SUB MINI LED 100 РООТ ROLL $12.00 
ductory price of $250. с Ца RANSFORMER 
EACH ,079" X ,09B" 
The JANUS package consists of the JANUS compiler, linker, rs = 20mA ai 135v 120 voll 
assembler, disassembler, and users manual. | Р TK. 200 FOR eren primaries 
JANUS requires an 8080/8085 or 280 CPU, 56K of memory, ТТГ $1.50 each | “829711! PRICES AVAILABLE 
and at least one 8" floppy disk. JANUS is supplied on a single ALL ‚ CT Te3 CORP ` irit шет > 
density 8" floppy disk. Specify BOBO or 280 optimized version. | ELE ROW ð Мру, 4520 
CP/M 16 a trademark of Digital Research, | 905 5. Vermont Ата. _ 005, 25.2 ҮСТ а! 2.8 AMP $5.50 
ADA is а trademark of the U.S. Deparment of Defensa PO. BOX 2040 "Әшен Lenii 


Los Angeles, Calif. ^90006 bv 2 2/14 EDGE CONNECTOR 
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Kill Surges 
Like Lightning! 


Model SS-120-H 
UL Listed. 


Permanent protection for small computers, communi- 
cations, medical and other sensitive electronic equip- 
ment. Surge Sentry works in parallel with the power 
line to shunt destructive power surges in picoseconds! 
Triggers at 10% above the nominal peak voltage. 

At $89.50, it's less than the cost of a service call. 
Easy to install for immediate protection. Several 
models to choose from to fit your specific application. 

For details and a free brochure, call or write 


Telephone: (408) 438-5760 
208 Mount Hermon Road, Suite 2, Scotts Valley, CA 95066 
Dealer inquiries invited. 


32K Static Ram Memory 


with Ultimate features 
e Bank Select 
ә Extended Address 
@ 8/16 bit Data 

$465 with 32КВ 

5295 with 18KB 

$149 withoul memory chips 

All assembled and Tested 


Features: Model-32KUS Uniselect: 3 

ө 8/16 bi wide data © Extended Addressing, 24 bit € Bank Select by ports and bits - 
compatible with Cromemco, Alpha Micro, North Star and others 0 Fully Static and low 
power - 600 mA typ. € Two 16KB addressing, 32K bank select, with window capability in 
2K increments € EPROM |2716) can be mixed with RAM Ө Provision for Battery bark - up 
© Fast Access Time - 250 nsec, will run with 780/78000 to 4 Mhz, 3086/8088 or 68000 
10 8 Mhz without wait states. 


16K Static Ram Memory 
@ Bank Select 
$195 Assembled and tested with 
|" | | lower power, 200 asec chips 
Features: Model- 16KUS 
е Fully Static = uses 21141-2 
€ Bank Select by ports and bits - compatible with Cromemco, Aipha Micro 


Dihet S- 100 boards Available: 780 CPU with B levels of Intesrupts, 170, ROM, ЯАМ interface 
with built in Audio Cassette. 


'Uniselect' 


All boards сапісгт to IEEF696/S 100 specifications, fully socketed, screened legends, solder 
masks, Gold cantacts, and Guaranteed for One Full Year. 

Delivet ік from stock 10 72 hows. Ordering: MC, Visa, С.0.0. accepted, Add 58.00 for C.O.D. 
Personal chack takes 7 to 15 days to cheas before shipping. Undamaged boards сап be {шп 
within 10 days for full refund. iHinois residents add 5'4% sales tax 


ОЕМ & DEALER PRICING AVAILABLE 


S.C. Digital Р.О. Box 906 Phone: 


Aurora, IL 60507 (312] 897-7749 


Circle 369 on Inquiry card. 


Book Revlews 


type is. А few quotes (page 
238) will give you an idea of 
the writing style: 


What is WHITE any- 
way! Well, what things 
could it be? First we note 
that WHITE appears in 
this program as a para- 
meter that is being passed 
to the PENCOLOR proce- 
dure. That rules out the 
possibility of its being a 
reserved word, such as IF 
or FOR or WHILE or 
BEGIN, since reserved 
words never have values. 

Тһе things that have 
values in Pascal are vari- 
ables, constants, and 
functions. Perhaps 
WHITE is one of these 
things. .. . if WHITE is 
an integer or a real num- 
ber or a character or a 
string, then WRITELN 
(WHITE) will tel] us what 
its value is. 

Insert a semicolon after 
READLN and then the fol- 
lowing new line: 

WRITELN (WHITE) 

Run the new version. 

Well, whatever 
WHITE is, it does not be- 
long to one of these stan- 
dard data types. The error 
message makes that plain. 
WHITE seems to have a 
value, but it is not a num- 
ber, a character, or a 
string. Very mysterious. 

Here's another ap- 
proach. ... 


And so on. The reader sees 
scalar data types and what 
they will and won't do. The 
authors let the reader infer 
much about scalars, and let 
the reader enjoy a real sense 
of discovery at every stage. 
The scalar data types are de- 
fined only after they have 
been revealed; by then, the 
reader feels like the Arnerigo 
Vespucci of the scalars. 

Session 12 uses the same 
experimental approach to in- 
troduce arrays and their uses. 
Session 13 provides a 
thorough introduction to rec- 


ords and file systems. Session 
14, the last in the book, dis- 
cusses recursion and its uses. 
The session ends with a daz- 
zling color-graphics program. 

In addition to the appen- 
dices already mentioned, 
there are the following: 
"Names, Reserved Words, 
and Built-in Names," “The 
Command Structure of Ap- 
ple Pascal," "Size and Quan- 
tity Limits in Apple Pascal," 
and "ORD and CHR Values 
of ASCII Character Set." À 
list of the 500 compiler error 
messages follows a compre- 
hensive index. 

Every book has its flaws, 
but those I will name are 
minor. There are some in- 
structional paragraphs that 
are long and tedious—more, 1 
think, as a result of the 
book's design than of the 
authors’ prose. А more 
liberal use of graphics would 
have broken the paragraphs 
into digestible chunks. The 
book also neglected two im- 
portant commands: the one 
that clears the screen of text 
and the one that inserts tabs 
in output to the screen. ] 
found these commands else- 
where, but the book should 
have mentioned them, 

In summary, Appie Pascal: 
A Hands-On Approach is a 
fine introduction to a power- 
ful and increasingly popular 
programming language. І сап 
unhesitatingly recommend 
this book to any Apple 
owner, and I would jump at 
the chance to buy a sequel. Ш 


Threaded 
interpretive 
Languages 


by К С Loeliger 
BYTE Books, 
Peterborough NH 
1981, 251 pages, 
hardcover, $18.95 


Reviewed by 

A Richard Miller 

61 Lake Shore Road 
Natick МА 01760 


Коп Loeliger’s new book 
may well be the most impor- 
tant one in years for a grow- 
ing number of FORTH pro- 
grammers апа enthusiasts, 
Although the book is called 
Threaded Interpretive Lan- 
guages, the prospective 
reader should know that its 
subject is FORTH. 

This book is well written 
and witty, but be warned 
that it is not trivial. It sets out 
to implement а Z80-based 
computer language, right 
before your eyes, The author 
calls his language ZIP: again, 
read FORTH. 

For those who are able to 
discriminate among versions 
ot this "newly arrived," high- 
level language (and/or as- 
sembler, and/or interpreter, 
and/or compiler, and/or op- 
erating system, and/or total 
computer environment, and/ 
or seemingly whatever you 
wish), ZID is a close approx- 
imation of microFORTH 
trom FORTH, Inc. It is also 
generally similar to fig- 
FORTH, and to FORTH-79 
systems including ММ5- 
FORTH 

it has become traditional to 
introduce FORTH with a 
series of initially baffling key- 
board entries, One might lead 
off with some arithmetic, us- 
ing FORTH's Reverse Polish 
Notation (eg: the FORTH 
phrase { 55”. }) instead of 
BASIC's more familiar 
("PRINT 5"5, Next, one 
might demonstrate FORTH's 
ability lo add new words to 


its instruction set, adding a 
new word to do a given job 
(eg: the FORTH phrase 
{: SQUARE DUP *.; | 
compiles a new instruction 
named SQUARE, which then 
might be executed as 
{ 5SQUARE } to do the 
same thing as the above ex- 
amples). Soon, one is switch- 
ing number bases with HEX, 
and DECIMAL, switching 
dictionary vocabularies with 
EDITOR , ASSEMBLER and 
FORTH, and eventually 
creating whole new types of 
defining words with 
«BUILDS (79-STANDARD 
now calls it CREATE) and 
DOES» . 

This traditional approach 
presumes thal one must have 
many hours of low-level ex- 
perience with the language 
before considering why 
FORTH works the way it 
does, As with BASIC, most 
users never get around to 
learning how FORTH literal- 
ly threads its way through the 
internals of the computer to 
gain its ends. But its unique 
internal design makes 
FORTH what it is and 
Threaded {nterpretive Lan- 
guages starts with internal de- 
sign and stays there for most 
of its pages. It assumes no 
knowledge of FORTH but 
does demand more than a be- 
ginner's familiarity with com- 
puters, To practice routine 
FORTH operations, get an- 
other book, a lot of sample 
FORTH source code, an ade- 
quate FORTH system to run 
on your computer, and some 
learning projects of your 
own. To learn FORTH inside 
out, however, buy this book! 

Any good FORTH system 
is very compact and very 
fast. For example, on the 
TRS-80 Model | or Ш, MMS- 
FORTH is about 20 times 
faster than Level П BASIC. 
Thus, many programmers do 
all FORTH programming in 
high-level FORTH. But 
FORTH includes a resident 
assembler and, where extra 


Book Reviews 


speed helps, it is at your com- 
mand. ] like the author's un- 
biased way of balancing the 
trade-off between the ease 
and elegance of high-level 
FORTH and the "brute force" 
capabilities of assembly lan- 
guage. 

The publisher deserves 
praise for treating this book 
as just that —a book. Up to 
now, mast FORTH books 
have been indifferently 
printed and looseleaf bound. 
In contrast, Threaded Inter- 
pretive Languages is a solid 
little hardcover book, profes- 
sionally produced and with a 
touch of class. 

[ do have some minor 
criticisms. The book uses 
black squares to represent the 
space characters within the 
code, Although it is useful to 
indicate the spaces (rather 
than to assume them), these 
large black squares over- 
whelm the eye and distract 
the mind. 1 recommend the 
use of unobtrusive open 
squares Юг the book's next 
edition. In a similar vein, the 
input lines are printed with 
proportional spacing between 
the characters, in contrast to 
the "typewriter-spaced" uni- 
formity of a video terminal, 
Although this "typeset" style 
may appear more attractive, 
it is less faithful to the orig- 
inal material and is, I believe, 
misapplied here, 

[t is unfortunate that the 
author chose to call the lan- 
guage ZIP instead of FORTH, 
as that further. complicates 
the issue. | imagine that, 
when he wrote this material, 
he wished to avoid any con- 
flict with FORTH, Inc, which 
holds the rights to its name. 
However, in the last few 
years, FORTH, Inc has been 
gracious enough to encourage 
systems houses to produce 
versions with several variants 
on the name. His caution, 
therefore, appears unneces- 
sary and—given the title of 
this important book —some- 
whal misleading. 


- 


It may also be misleading 
to say that the baok imple- 
ments a computer language. 
It does, but the author cor- 
rectly warns that the imple- 
mentation will require sume 
work by the reader, It will 
also require some decisions 
that will affect certain trade- 
offs, lots of ability, time, pa- 
tience, and a very good idea 
of what you intend to accom- 
plish. A few expert pro- 
grammers will follow his pat- 
tern to create elegant and 
streamlined FORTH. Others 
may concoct unfortunate ap- 
proximations of good sys- 
tems. 

Most readers will do 
neither, but reading this de- 
velopment of a FORTH sys- 
tem will enable them to ap- 
preciate the several complete 
FORTH systems now avail- 
able for microcomputers, 

As a good book on music 
theory stimulates musicians, | 
believe this text will serve 
most effectively as а mar- 
velous insight for thuse work- 
ing with existing—and de- 
bugged—FORTH systems, In 
other words, do not study 
music theory without practic- 
ing on a musical instrument. 


‚ And, if at all possible, do not 


design an instrument without 
first playing on another, 

FORTH has existed only 
for a decade. It has thousands 
of users, but it was invisible 
to the general microcomputer 
community unti] the special 
FORTH issue of BYTE 
(August 1980). In this re- 
viewer's opinion, Threaded 
Interpretive Languages is the 
first book of excellent quality 
among the few written about 
the language. 8 
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Software Received 


This is a list of software packages that have been received by 
BYTE Publications during the past month. The list is correct to the 
best of our knowledge, but it is not meant to be a full description 
of the product or the forms in which the product is available. In 
particular, some packages may be sold for several machines or in 
both cassette and floppy-disk format; the product listed here is 
the version received by BYTE Publications. 

This is an all-inclusive list that makes по comment on the quality 
or usefulness of the software listed. We regret that we cannot 
review every software package we receive. Instead, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. All software received is considered 
to be on loan to BYTE and is returned to the manufacturer after a 
set period of time. Companies sending software packages should 
be sure to include the list price of the packages and (where appro- 
priate) the alternate forms in which they are available. 


Apple 

Auto-Modem, a telecom- 
munication utility program 
for the Apple II. Floppy disk, 
$39.95. Computer Station, 
11610 Page Service Dr, St 
Louis MO 63141. 

Castle Wolfenstein, a real- 
time graphics adventure pro- 
gram for the Apple II and 
Apple Il Plus. Floppy disk, 
$29.95. Muse Software, 330 
N Charles St, Baltimore MD 
21201. 

Enhanced Centronics 739 
Graphics Software, a utility 
program that prints high-res- 
olution graphics for the 
Apple Il. Floppy disk, 
$44.95. Computer Station 
(see address above). 

Enhanced Graphics Soft- 
ware, for the Epson MX-80. 
А utility program that prints 
high-resolution graphics for 
the Apple Il. Floppy disk, 
944,95. Computer Station 
(see address above). 

Enhanced Graphics Soft- 
ware, For the NEC Spinwriter 
(5510/5520). A utility pro- 
gram that prints high-res- 
olution graphics for the 
Apple 1l. Floppy disk, 
$44.95. Computer Station 
(see address above). 

Falcons, a graphics arcade 
game for the Apple II and III. 
Floppy disk, $29.95. Piccadil- 
ly Software Inc, 89 Summit 
Ave, Summit NJ 07901. 

MACRO-SCED 2.1, a cur- 
sor-oriented screen editor for 


the Apple Il. Floppy disk, 


$49.95. Computer Station 
(see address above). 

Micro-DSS/Finance, a 
financial planning and analy- 
sis package for the Apple II 
Plus. Floppy disk, $1500. 
Addison-Wesley Publishing, 
Jacob Way, Reading MA 
01867. 

NET-WORKS, a bulletin- 
board and information-ser- 
vice system for the Apple II. 
Floppy disk, $124.95. Com- 
puter Station (see address 
above). 

P-LISP 2.0, an implemen- 
tation of the interpretive lan- 
guage LISP for the Apple II. 
Floppy disk, $99.95, Pegasys 
Systems Inc, 4005 Chestnut 
St, Philadelphia PA 19104. 

Powertext, a word-pro- 
cessing program for the 
Apple II. Floppy disk, $199. 
Beaman Porter Inc, Pleasant 
Ridge Rd, Harrison NY 
10528. 

Professional Easywriter 
Version 4, a word-processing 
program for the Apple II. 
Floppy disk, $250. informa- 
tion Unlimited Software, 281 
Arlington Ave, Berkeley CA 
94707. 

Ultra Hi-Res Graphics, a 
utility program that plots as 
much as a full page of output 
for the Paper Tiger 460G to 
560G series printers and the 
Apple Il. Floppy disk, 
$49.95. Computer Station 
(see address above). 

Word Handler, a word 
processor that does not re- 
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quire hardware modifications 
for the Apple II. Floppy disk, 
$189. Silicon Valley Soft- 
ware, 652 Bair Island Rd, 
Redwood CA 94065. 

Zork; The Great Under- 
ground Empire, Part 1, Ad- 
venture-type game for the 
Apple II. Floppy disk, 
639.95. Personal Software, 
1330 Bordeaux Dr, Sunny- 
vale CA 94086. 


Commodore VIC 

Biorhythm Compatibility, 
a program that compares bio- 
rhythm charts for the Com- 
modore УІС-20. Cassette, 
$14.95. Commodore, 950 Rit- 
tenhouse Rd, Norristown PA 
19403, 

Space Math, a utility pro- 
gram that solves basic mathe- 
matical problems for the 
Commodore УІС-20. Cas- 
sette, $14.95. Commodore 
(see address above). 


T1 99/4 

Invoice Management, a 
utility program that main- 
tains a customer-invoice file 
for the T1-99/4. Floppy disk, 
$69.95. Texas Instruments 
Inc, Dallas TX 75265. 

Saturday Night Bingo, a 
board game for the ТІ-99/4. 
Floppy disk, $29.95. Texas 
Instruments Inc (see address 
above). 

Speak & Spell Program, 
emulates a ТЇ Speak & Spell 
for the TI-99/4. Floppy disk, 
$29.95. Texas Instruments 
Inc (see address above). 

Structural Engineering Li- 
brary, five programs that 
solve engineering problems 
for the TI-99/4. Floppy disk, 
$29.95. Texas Instruments 
Inc (see address above). 

Teach Yourself Extended 
BASIC, a self-help guide to 
TI Extended BASIC for the 
ТІ-99/4. Floppy disk, $24.95. 
Texas Instruments Inc (see 
address above). 


ТК5-80 

В17 Disk/Bas, а utility 
program that saves and loads 
disk files ta and from cassette 
tapes for the TRS-80 Model I. 
Cassette, $14.95. ABS Sup- 
pliers, POB 8297, Ann Arbor 
MI 48107. 

CC Writer, a word-pro- 
cessing program for the 
TRS-80 Color Computer, 
Cassette, $30. Transtorma- 
tion Technologies, 194 Lock- 
wood Ln, Bloomingdale IL 
60108. 

DC Circuit Analysis, a 
program that solves DC cir- 
cuits for the TRS-80 Model 1. 
Cassette, $11.95. Computer 
Heroes, 1961 Dunn Ка, Easl 
Liverpool OH 43920. 

KWIK Cassette Operating 
System, for the TRS-80 
Model I. Cassette, $24. 
KWIK Software, POB 328, 
Bolivar MO 65613. 

Maxi Manager А.3, a data- 
base management system for 
the TRS-80 Model I, Floppy 
disk, $99.95. Adventure In- 
ternational, POB 3435, Long- 
wood FL 32750. 

New DOS/80 Version 2.0, 
a disk operating system for 
the TRS-80 Model І, Floppy 
disk, $149. Apparat Inc, 4401 
S Tamarac Parkway, Denver 
CO 80237, 

Stock Scoreboard, com- 
putes investment return and 
updates holdings for the 
TRS-80 Model I and ШІ, Cas- 
sette, $15. Gary L Gilbert, 
975 D Elgin, San Lorenzo CA 
94580. 

Wordsmith, a word pro- 
cessor for disk systems, for 
the TRS-80 Model 1. Cas- 
sette, $14.95. ABS Suppliers 
(see address above). 
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Precision Heating for Metal Processing 
increased productivity by 300 percent and 
cut energy costs by 50 percent for a forging 
facility. 

The Westinghouse induction heating 
system is so much faster than any type of 
surface heating, it enables the forge to pro- 
duce parts at three times the old rate. That's 
because the controlled electric current flow 
within the bar stock heats to the precise 
depth required. 

Such controlled heating from within 
significantly reduces the energy waste that 
accompanies surface heating. It also means 
an improved environment for employes in- 
volved with forging, forming, rolling, heat 
treating or curing of coatings. 


Office productivity increased 6 percent 
when a Westinghouse “Ореп Office" 
System was installed by a major Eastern 
bank. 

"Open offices" improved communica- 
tions, provided efficient work stations and 
lowered noise levels for the bank's program- 
mers and analysts. Productivity increased 
almost overnight. 

Today, white collar employes represent 
half of the American work force, but white 
collar productivity has increased only 0.4 
percent per year in the last five years. Install- 
ing "open offices" by Westinghouse can im- 
prove those figures. 
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Microprocessor-based production control 
increased productivity 300 percent for an 
agri-business. 

A Westinghouse Numa-Logic" PC-700 
programmable controller system replaced 
manual batching. Now a single 8-hour shift 
can mix 720 tons of 30 different types of 
feed requiring 41 separate ingredients. With 
only a 1 percent weight error in a given 
ingredient. 

Before Numa-Logic, the same output 
required two 12-hour shifts, and there was a 
20 percent weight error. 

The Westinghouse Numa-Logic can in- 
crease productivity in a wide variety of 
process and manufacturing operations. 


Ultrasonic Cleaning and Degreasing 
increased productivity by over 900 
percent for a manufacturer of iron molds. 

Instead of 1,300 man-hours and 
$21,500 to clean 100,000 units, now it takes 
133 man-hours and slightly over $2,100. 

Westinghouse Ultrasonic Cleaning does 
a faster, more thorough cleaning job than any 
other method. Using less harsh chemicals 
and no elbow grease, high intensity sound 
waves implode small vapor bubbles that 
blast off dirt and residue. 

If cleaning has been your productivity 
bottleneck, ultrasonics could be the answer. 
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Energy Management will save over $800,000 Illumination costs were cut $233,000 per 


per year in fuel consumption and labor costs year for a 22-story bank. 
for a 600-acre, 150-building chemical plant. The reason? Westinghouse Ultralume' 

A Westinghouse Industrial Energy Man- lamps. Westinghouse researchers discov- 
agement System replaced the plant's slower, ered that combining three particular wave- 
traditional ways of monitoring and adjusting lengths of light produced a fluorescent that 
energy generation and use. gives better lighting for less money. 

Now, over 1,800 sensors provide the Two Westinghouse Ultralume Fluores- 
central computer with continuous data for cents provide the bank with a lighting envi- 
real time analysis of the entire plant's energy ronment which the employes agree com- 
generation, distribution and process pares to four standard fluorescents while 
systems. using only half the electricity. 

Result: Any deviation from optimum The bank has since installed Ultralumes 
operational levels-anywhere-can be spot- in two other facilities. And is saving an addi- 
ted and corrected in seconds. By one opera- tional $84,000 annually as a result. 


tor. At the press of a button. 


Combustion Control has cut the fuel bill of 
an Eastern chemical company 15 percent, 
saving it $75,000 per year. 

The company installed a Westinghouse 
fully automatic boiler system on one of its 
four boilers. 

Combining a probe-type oxygen ana- 
lyzer with a microprocessor-based oxygen 
trim controller, the system optimized fuel 
consumption, increased safety, and de- 
creased excess oxygen by 8 percent. 

It has been so impressive that the com- 
pany has ordered similar equipment for its 
three other boilers. 


Modular escalators will save over $150,000 
per year in energy costs for the mass transit 
system of a major East Coast city. 

The 354 Westinghouse Moduline 100” 
escalators used there save 30 percent of 
energy costs when going “ир” 60 percent 
when going “down” compared to the con- 
ventional type. 

These advanced Westinghouse escala- 
tors can be connected in modular sections, 
giving architects a design freedom they 
never had before. These escalators can skip 
a floor, span vertical rises of 100 feet or 
more, and provide a nonstop 10-story ride. 

That's right, 10 stories. 


Westinghouse technology 
for the future. 


Electricity from sunlight is one step closer to 
economic reality. 

The unique Westinghouse Dendritic 
Web process promises to significantly re- 
duce the cost of manufacturing photovoltaic 
cells. 

It produces long, thin, continuous strips 
of single crystal silicon, the main component 
of solar cells. The costly and wasteful slicing 
of silicon blocks has been eliminated. 

Modules like the one pictured behind 
the dendritic strip above can produce up to 
16 watts per square foot. Now, Westinghouse 
is working toward automated production fa- 
cilities. And we've designed and installed 
systems for residential application. 


Fuel Cells promise to be a highly efficient, 
compact, nonpolluting source of electric 
power. 

Westinghouse is developing two types 
of fuel cells. 

One is a phosphoric acid fuel cell tar- 
geted for the mid 80%. It converts any hydro- 
gen-rich fuel such as synthetic gas from coal 
directly into electricity. It's environmentally 
benign, the only by-products are carbon 
dioxide, heat and pure water. 

The other type is a solid oxide design. 
It's even more compact and more fuel effi- 
cient than the phosphoric acid fuel cell. 
With ап 1800°F operating temperature, it's 
ideal for industrial cogeneration. It should 
be ready for use by the mid 905. 


High Power Battery technology may soon 
give commercial vehicles such as delivery 
vans a 100-mile cruising range, take only 
4 to 6 hours to recharge, and last 100,000 
miles. 

Westinghouse is developing a high 
power nickel-iron battery that offers the best 
combination of high energy density, long life 
cycle, longer time between charges and 
competitive life cycle costs. 

Smaller and lighter than older types of 
batteries, the new Westinghouse nickel- 
iron battery could also replace fossil fuels as 
the power source for industrial forklifts, min- 
ing machines, and airplane tow trucks. 

It's already in limited production. 


Super Small, Super Fast Processors will 
dramatically enhance America’s military 
capabilities and ultimately revolutionize 
American industry. 

Very High Speed Integrated Circuits 
(VHSIC) will increase processing capabili- 
ties by over 1,000 percent. It will be possible 
to put up to 500,000 transistors on a single 
chip. 

The production and use of very pure 
silicon will enable such chips to process in- 
formation at much higher rates of speed. 
And they'll require 1,000 times less power. 

And advanced circuit pattern printing 
techniques will help deliver all of this capa- 
bility in a package 400 times smaller than 
today’s! 


Through its technology, Westinghouse is ready 
to help American industry increase productivity 


PRODUCTIVITY INCREASE IN MANUFACTURING, 1970-1980 
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Source: Based оп most recent data from the Bureau of Labor Statistics, United States Department of Labor, June, 1981 
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and... 
Reestablish our worldwide industrial leadership. 
Improve our trade balance. Slow inflation, and 

help preserve and improve our quality of life, === 


For more information, call toll free — 


, 800-245-4474... аана 
In Pennsylvania, call 800-242-2550 - | 


Or write: Six Gateway Gen E — 
Dept. 0, Pittsburgh, РА 1: ; 
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Clubs and Newsletters 


Computer Publicity 
News for Publishers 


If you're in the computer 
or electronic publishing busi- 
ness, Computer Publicity 
News could be exactly what 
you've longed for. Send the 
newsletter your yearly editor- 
ial schedule and information 
on how you would like prod- 
uct releases and advertising 
sent to you, and Computer 
Publicity News will publish it 
free. The newsletter is sent to 
marketing professionals in 
the computer and electronic 
industries. The subscription 
rate is $195 from Hi-Tech 
Publicity Consultants, 44 
Monterey Blvd, Suite 170, 
San Francisco CA 94131, (415) 
585-6102. 


Computer Club Rides 
т Central Texas 


The Computer Club of San 
Marcos has been formed to 
promote personal computing 
in central Texas. Correspon- 
dence from other clubs is in- 
vited, and all can attend 
meetings. For information, 
contact January Smith, POB 
381, Martindale TX 78655, 
(512) 357-6762. 


Packet- 
Switching Network 


VADCG (Vancouver Am- 
ateur Digital Communica- 
tions Group) is devoted to 
creating а packet-switching 
network via amateur radio, It 
is experimenting with high- 
speed protocol transmissions, 
and efforts are underway to 
connect а smart terminal 
node-controller board that 
interfaces any parallel or 
asynchronous serial device to 
the network. Other projects 
include an 5-100 card to pro- 
vide the centralized station 
node network control and a 
1200-bit-per-second modem 


for connection to VHF (very- 
high frequency) transceivers. 
Some public-domain soft- 
ware is available and more is 
being developed. Newsletter 
subscriptons are $10 from 
VADCG, 818 Rondeau St, 
Coquitlam, British Colum- 
bia, УЗ] 573, Canada. 


Computer Graphics 
Software News 


The Computer Graphics 
Software News reviews com- 
puter programs in the public 
and industrial domain that 
deal with computer-gener- 
ated graphics. Areas of inter- 
est are computer-aided design 
and manufacturing, anima- 
tion, business graphics, im- 
age processing, and petro- 
physical-related software. 
The subscription rate is $50 a 
year (six issues). Contact The 
Computer Graphics Software 
News, 5857 S Gessner, Suite 
401, Houston TX 77036, (713) 
975-8509. 


PET Users Meet 
іп Golden State 


The Southern California 
PET Users Group meets the 
first Tuesday of each month 
at 7 PM at the Data Equip- 
ment Supply Corporation, 
8315 Firestone Blvd, Daw- 
ney, California. For more de- 
tails, call Lyle Phillips at (213) 
693-3175. 


CCAN 


Construction Computer 
Applications Newsletter- 
CCAN is a monthly publica- 
tion from the Construction 
Industry Press. It has infor- 
mation and reviews on com- 
puter products designed ex- 
clusively for the construction 
industry. А one-year sub- 
scription to the Construc- 
tion Computer Applications 
Newsletter-CCAN costs $48, 


Contact the Construction In- 
dustry Press, 1105-F Spring 
St, Silver Spring MD 20910, 
(301) 589-4884. 


Mail-Order 
Software Library 


ESL (Educational Software 
Library) is a nonprofit, mail- 
order library of educational 
programs for the TRS-80 
Models 1 and Ш. Members 
receive a bimonthly newslet- 
ter that describes current 
selectians, which range from 
preschool to high school 
level. 

А one-year membership 
costs $20 and entitles you to 
the newsletter, two educa- 
tional tapes, the opportunity 
to borrow programs for two- 
week periods at $2 per tape, 
and the chance to purchase 
software at discount prices. 
Contact ESL Inc, 262 Park 
Ln, King of Prussia PA 
19406. 


Microsrv Newsletter 


The Microsro newsletter 
has short articles, technical 
tips, news, and programming 
help. It is primarily for Apple 
users, but much of the infor- 
mation can be applied to any 
system. For details on sub- 
scriptions or submitting 
editorial material, contact 
Microsrv, 20th Century Busi- 
ness Systems, 324 W 145th 
Р], Riverdale IL 60627, (312) 
841-3400. 


Librarians 
and Microcomputers 


The University of Arizona 
Graduate Library School has 
announced the availability of 
the Small Computers in Li- 
braries Newsletter. The news- 
letter acts as a clearinghouse 


for the sharing of information 
on microcomputers in librar- 
ies. It offers glossaries, short 
tutorials, and reviews of pro- 
grams and books pertinent to 
the subject. Subscriptions 
start at $20 from the Gradu- 
ate Library School, Attn: 
SCIL, University of Arizona, 
1515 E First St, Tucson AZ 
85719, (602) 626-3565. 


New TRS-80 Group 
іп North Carolina 


The Greensboro TRS-80 
Group is a recently formed 
club that wants to learn all it 
can about TRS-80 equipment. 
Contact David K Bodman, 
POB 7785, Greensboro NC 
27407, (919) 855-9155. 


Sun Shines 
On New CBBS 


A new CBBS (computer- 
ized bulletin-board system) 
has gone on line in Orlando, 
Florida. The system is posi- 
tioned to service central 
Florida, and licenses are 
available for other areas. No 
particular subject dominates 
the board. The 24-hour tele- 
phone number is (305) 
830-8166. 


National 
Apple Newsletter 


Owners and users of Apple 
II and II Plus computers now 
have a club publication de- 
voted to their needs. The Na- 
tional Apple Newsletter wil] 
print anything members de- 
mand: Pascal programs, 
home control, computerized 
alarm systems, and other 
practical applications. For 
more information, contact 
Scott Summer, 27 Leicester 
Way, Pawtucket КІ 02860,Ш 
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Event 


November 1981 


November-December 

Courses from Datapro, vari- 
ous sites throughout the US. 
Datapro Inc's educational 
program features seminars 
and one-day management 
briefings on a wide range of 
subjects, Among the topics to 


be presented are "Structured 
Systems Analysis," "Intro- 
duction to  Micro/Personal 
Computers,” “Local Net- 
works,” “Evaluating and Se- 
lecting Computer Software 
Packages,” and “BASIC: In- 
troduction to Computer Pro- 
gramming." 

Seminar enrollment fees 
are $595 for Datapro sub- 


SAVE TIME 


and MONEY 


scribers and $645 for nonsub- 
scribers. The management 
briefings cost $360 and $395, 
respectively. Contact Data- 
pro Research Corporation, 
1805 Underwood Blvd, Del- 
ran NJ 08075, (800) 257-9406; 
in New Jersey (609) 764-0100, 


November-December 


The Master Method of Selling 


Ask 
about our 


LEASING 


program _ 


By letting us be your PURCHASING AGENT 


We'll buy for you on the wholesale market using our expertise to get you the best 
available price. We have access to over 500 manufacturers. Our fee is one fourth of 
what we save you off the list price, Examples of total prices being paid by our clients 


(including our fee) are: 


COMPUTERS 
Alpha Micra 1030 
Alpha Micro 1051 
Alpha Micro AM-1011 


Altos 8000-10 $6,397.00. 


Allos BOQO-15 
Altos В000-2 
Apple 2 + 48K 
Archives Mode! | 
Archives Modal li 
Archives Model ІН 

CCS Series 200-1А 
CCS Series 400-1А 
Cromamoo System 3 
Cromamco Z-2H 
Dynabyte 5200- A2 
Dynabyte 5200-82 
Dynabyte 5615. A1 
Ithaca С.В. 128KSS/OD 
Маса Sys. 2А Wi/Panel 
NEC 8001A 

NEC 8012A 

NEC 8031A 

Norih Star БАК DD 
North Star вак QD 


3,299.00 
North Star Adv. $2,995.00 


Telavideo System | 
Televideo System (1 
Televidec TS-800 Term. 
Vactor 2600 

Vector 3005 

Veclor 5005 


SOFTWARE 
Dbase |! 
Spellguard 
Daiastar 

Spell Star 
Wordstar 

Basic Compiler 
Fortran 80-CPM 


Mastercharge at 3% handling fee. ш ME 
ied Prices subjeci to change without notice. ИА 
"ШИР ит tao $100. 15% cancellation tec. ЕЕЕ 


PRINTERS 
Anadex 9000 
Anadex 9501 
C. itoh 25 P 

C, Roh 45 P 
Diablo 630 
Diablo 1640 
Malibu 1650 
Malibu 200 


$12,047.00 
17,634.00 
9,313.00 


NEC ?710 


Me 
^ + * * ” “ 


Mio 
O  —^ -^ EOAOASAI 
888888688 


ww Çűĉ€t 


Qume Sprint 9-35 
Qume Sprint 9-45 
Qume Sprint 9-55 


EE 


DIM ш ео г. D OO А 
cus 


= & A) 
de «а -а 


52,380. 


NOD 2 е СЛ 
Ве“ 
= f= 


34 


Morrow 10 MEG 
Morrow 20 МЕС 
Morrow 26 МЕС 


Negus 


testing 


8888888 888888 


ы 
= 
іл 


Epson МХ80 


ТНЕ 


PURCHASING 


. AGENT 


1635 School St., Ste. 101 


Moraga, СА 94557 
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IN STOCK! 
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838 


CRT, DISK DRIVE, MODEMS 
Alpha Micro AM-600 
Anderson Jacobsen 1256 


DEC VT 100 $1,495.00 


Наувв Micromodem Apple 
Hayes Micromodem S-100 
Houston Instrument DMP-2 
Houston Instrument DMP-4 
Houston Instrument DMP-7 
Lobo Duat 8" DS/DD 

Lobo Duai Mini Drives 


8,075.00 
641.25 


Assembly, integration and 


available from our 


computer REPAIR division. 


In Calif. call (415) 376-9020 
International Telex 470851 


For latest 


CALL 

wholesale 
TOLL „prices 
FREE 


order 


800-227-2288 


Circle 352 on inquiry card. 


Small Business Systems, vari- 
ous sites throughout the US. 
MWL Inc is offering a series 
of one-day seminars for 
manufacturers of small-busi- 
ness systems and software 
vendors, The price for a semi- 
nar is $135. Contact the 
Seminar Coordinator, MWL 
Inc, 32038 Watergate Ct, 
Westlake Village CA 91361, 
(213) 889-2607. 


November-March 1982 

Two-Day Seminars for Pro- 
fessional Development, Wor- 
cester Polytechnic Institute, 
Worcester МА. Courses on 
the fundamentals of data pro- 
cessing, data communica- 
tions, and microprocessors 
are being offered by Worces- 
ter Polytechnic Institute at its 
campus and at selected loca- 
tions in the Boston metropoli- 
tan area. The fee is $445. 
Contact Ms Ginny Bazarian, 
с/о the Office of Continuing 
Education, Worcester Poly- 
technic Institute, Worcester 
MA 01609, (617) 793-5517. 


November 12-14 

Accounting and Information 
Systems Expo 81, MGM 
Grand Hotel, Reno NV. This 
exposition is geared toward 
accounting experts and infor- 
mation-systems analysts, de- 
signers, and managers. The 
emphasis will be on technolo- 
gical advances in the field and 
ways in which these advances 
can improve efficiency and 
effectiveness. For more infor- 
mation, contact Leanne 
Stone, c/o the University of 
Nevada-Reno, Division of 
Continuing Education, Col- 
lege Inn, Reno NV 89557, 
(702) 784-4046. 


November 13 

The Impact of New Technol- 
ogies on Information Service 
Environments, Battelle Col- 
umbus Laboratories, Colum- 
bus OH. The Ohio chapters 
of ASIS (American Society 


for Information Science) are 
sponsoring this one-day semi- 
nar, Speakers and a panel 
will examine the impact of 
electronic publishing, video- 
discs, and personal comput- 
ers on libraries and corporate 
information centers. Regis- 
tration fees are $40 for ASIS 
members, $50 for nonmem- 
bers, and $10 for students. 
For details, contact Katherine 
Frohmberg, Oberlin College 
Library, Oberlin OH 44074, 
(216) 775-8285. 


November 13-15 

The Los Angeles Computer 
Showcase Expo, Convention 
Center, Los Angeles CA. The 
Computer Showcase is de- 
signed to place vendors and 
their intermediaries in touch 
with small-computer-system 
users. For details, contact the 
Interface Group, 160 Speen 
St, Framingham MA 01701, 
(800) 225-4620; in Massachu- 
setts (617) 879-4502. 


November 16-17 
Computer-Aided Graphics 
Systems: Design and Drafting 
Tools, Marriott Pavilion Ho- 
tel, St Louis MO. This course 
has been designed for middle- 
and upper-level administra- 
tors who are responsible for 
planning, evaluating, select- 
ing, acquiring, and imple- 
menting computer-graphics 
systems for industrial design 
and drafting purposes. The 
course fee is $295. 

For technical information, 
contact Ralph E Lee, Mathe- 
matics-Computer Science 
Building, University of Mis- 
souri-Rolla, Rolla MO 
65401, (314) 341-4491. 
Course or registration infor- 
mation can be obtained from 
Martha K Fort, Arts & 
Sciences Continuing Educa- 
tion, 105A Humanities-So- 
cial Sciences Building, Uni- 
versity of Missouri-Rolla, 
(314) 341-4943. 


Noventber 16-19 
The 1981 Electronics and 
Aerospace Systems Confer- 


ence (EASCON "81), Wash- 
ington Hilton Hotel, Wash- 
ington DC, The theme of this 
conference is “Government- 
Industry Interchange.” The 
exhibition will include dis- 
plays from many electronics 
and aerospace companies. 
For details, contact EASCON 
"81, 608 Н St, SW, Wash- 
ington DC 20024, (202) 
347-7088. 


November 19-21 
Business and Personal Com- 


puter Sales-Expo "81, Phila- 
delphia Civic Center, Phila- 
delphia PA. The Sales-Expo 
is aimed at a wide range of 
computer users. The show 
features exhibits of micro- 
computers, business supplies, 
peripherals, and software. 
For more information, con- 
tact Produx 2000 Inc, POB 
2000, Bala Cynwyd PA 
19004, (215) 457-2300. 


November 20-22 
Symposium on Small Com- 


puters in the Arts, Philadel- 
phia PA. The Symposium on 
Small Computers in the Arts 
(Formerly the Personal Com- 
puter Arts Festival) is being 
held to bring together in- 
dividuals interested in using 
small computers in the audio 
and visual arts. Тһе Sympo- 
sium will offer a range of pre- 
sentations from introductory 
tutorials to sessions on ad- 
vanced techniques. Work- 
shops, exhibits, and demon- 
strations are also planned. 


Tune up your LA36 


The DS120 Terminal Controller makes your LA36 
perform like a DECwriter® Ш. 


The Datasouth DS120 gives your DECwriter® II the high speed printing 
and versatile performance features of the DECwriter” ITI at only a frac- 
поп of the cost. The 05120 is a plug compatible replacement for your 
LA36 logic board which can be installed in minutes. Standard features 


include: 


е 165 cps bidirectional printing 
е Horizontal & Vertical Tabs 

e Page Length Selection 

е 110-4800 baud operation 

е 1000 character print buffer 

e X-on, X-off protocol 


е Self Test 


tage of today's higher speed data 
communications services. LSI 
microprocessor electronics 

and strict quality control en- 
sure dependable performance 
for years to come. When ser- 
vice is required, we will 


е К5232 interface 

* 20 mA Current Loop interface 
е Top of Form 

е Adjustable Margins 

е Double wide characters 

е Parity selection 


е Optional APL character set 

Over 5,000 DS120 units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal- 
lations, entire networks of terminals have been upgraded to take advan- 


respond promptly and effec- 
tively. Best of all, we can de- 
liver immediately through ' 
our nationwide network of MEUM. 
distributors. Just give us a FEE LL 
call for all the details. — 


datasoutth computer corporation 


4740 Dwight Evans Rioad е Charlotte, North Carolina 28210 = 704/523-8500 


«^ COMDERBI 


Circle 130 on Inquiry card. 


November 19-22, 1984 
Lax Vegas Convention Canker, Los Vagos. МУ 


Complementing the Sympo- 
sium will be the Fourth An- 
nual Computer Music Con- 
cert, Contact the Symposium 
at POB 1954, Philadelphia 
PA 19105, (215) 243-8109. 


November 22-24 

Data-Telecommunications 
Expo, Rhein-Main-Halle, 
Wiesbaden, West Germany. 
Exhibits of equipment and 
systems for applications in 
commerce and industry plus 
a conference program com- 


plementing these subjects will 
be presented. Details are 
available from Kiver Com- 
munications S,À., UK 
Branch Office, 171/185 Ewell 
Rd, Surbiton, Surrey, KT6 
6AX, England. 


December 1981 


December 1-3 

Legal Info, Shoreham Hotel, 
Washington DC. Automating 
legal-information systems is 


АҢ Apple products іп stock—Cali for prices 


Model П 64K $3395 
26-4160 1 Drive Ехр.......... 
26-4161 2 Drive Ёхр........... 
26-4162 3 Drive Ёхр......... 


^. $1014.00 
. 1559,00 


22 209900 MODEL III 


the subject of this conference 
and exposition, Attorneys 
wishing to use computers in 
their work are invited to at- 
tend. Contact Legal Info, 
1730 N Lynn 5t, Suite 400, 
Arlington VA 22209, (703) 
521-6209. 


December 1-4 

Computer-Network Design 
and Protocols, Washington 
DC. Integrated Computer 
Systems (ICS) wil] be present- 
ing a course on fundamentals 


26-4530 Scripsit Il ,..... oorr: 259.00 28-1081 4K DL... eere nnb 599.00 
26-4512 Profile II крака вае АУРЕ eR 159.00 28-1062 16K III * аКїчаңкїйтеклкаквк»рт1 859.00 
28-4511 Visicale 11 OPE PRR PPR eee 259.00 26-1066 48K ІШ 

26-4501 Gen Ledger ...... veveveees 179.00 W/2 Drives, RS 292 .............. 2225.00 
26-4508 Mail List ..,................ 7200 28-1182 Lat Drive eere 765.00 


IDS PAPER TIGERS 


Dot Resolution Graphics quality print 
IDS 4456 7 wire printhead, graphics .,.,.. (List $ 885),,.,, $ 785.00 


IDS 460G 9 wire printhead, graphics .. 
IDS 560G 9 wire, wide carriage, graphics. 


Model I 


28-1140 Expansion Interface ,.... 


PRINTERS 


$249.00 26-1167 91: Line Printer ҮП 


eens (List 1004) ,,..,, 886.00 
List 1384),..... 1129.00 


ғаз. 9 960,0) 


26-1141 16K Exp. Interface ........ 359.00 26-1186 Line Printer VI ,......... 1080.00 
26-1142 32K Exp. Interface ....,.., 469.00 26-1158 Daisy Wheel II .,..,...... 1798.00 
26-1145 RS 232C Board ............ 84.00 26-1165 Line Printer V .,..,.,.... 1710.00 
26-1160/1 Mini Disk Drive ....... „a 419.00 26-1401 Cable .,,,................... 36.00 
26-1563 Scripsit-Disk казва айат кайайаз+ 19.00 
26-1566 Visicale ..........›..››,.»„, 89,0) 

Color ешрак К T 

26-3001 4K .,.,. kel зыта ака а 

26-3002 16K Ext. Basie . “ОКК ы жылата КТҮҮ а ODD 

26-3009 Joysticks . ОЧОГУНАН ИТТЕР: 1 

26-3010 Color Video. "—————— MR esos 02,00 

20-1200 Несоғдбеғ..,................4».25:.». 9. зына ынасы. 54.00 


АП prices are subject to change without notice. Freight, handling, and 
insurance charges are extra, Most items are shipped United Parcel 
Service. Model II and other hardware weighting over 50 (bs. is ship- 
ped freight collect by truck. Certified Check for immediate shipment 
from stock. Master Charge, Visa or Bank Card add 3% surcharge. 


Vern Street Products 
The Computer Store, Inc. 


114 West Taft 


918-741-9333 
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Sapulpa, Ok 74066 
4949 South Peoria Tulsa, Ok 74105 


Circle 97 on Inquiry card. 


in computer communication- 
network concepts, technol- 
ogy, and implementation. 
Emphasis is on the practical 
aspects of network design, in- 
terfacing, protocols, and pac- 
ket switching. For a schedule 
of times and locations, con- 
tact Ruth Dordick, c/o Inte- 
grated Computer Systems, 
3304 Pico Blvd, POB 5339, 
Santa Monica СА 90405, 
(800) 421-8166; in California 
(800) 352-8251. 


December 2-3 

Introductory Seminar on 
UNIX, Key Bridge Marriott 
Hotel, Arlington VÀ. Human 
Computing Resources Cor- 
poration is offering this two- 
day seminar on the use of 
UNIX for programmers, 
analysts, and anyone needing 
to know about this operating 
system. For details, contact 
the Course Coordinator, c/o 
Human Computing Re- 
sources, 10 St Mary St, 
Toronto, Ontario, М4Ү 1P9, 
Canada, (416) 922-1937. 


December 3 

California Computer Show, 
Hyatt Hotel, Palo Alto СА. 
For details and a schedule of 
upcoming events, contact the 
Show Administrator, c/o 
Norm De Nardi Enterprises, 
95 Main St, Los Altos СА 
94022, (415) 941-8440. 


December 3-4 

Computer Graphics: Micro- 
processor/Personal Comput- 
er Systems, Marriott Pavilion 
Hotel, St Louis МО, This 
course has been designed for 
managers, educators, and 
graphics users responsible for 
evaluating and acquiring 
microcomputers and graphics 
systems, The course fee is 
Ф195. 

Бог technical information, 
contact Ralph Lee, Mathema- 
tics-Computer Science Build- 
ing, University of Missouri- 
Rolla, Rolla MO 65401, (314) 
341-4491, Course or registra- 
tion information can be ob- 
tained from Martha K Fort, 


Arts & Sciences Continuing 
Education, 105A Humanities- 
Social Science Building, 
University of Missouri-Rolla, 
(314) 341-4943. 


December 8 

Computer Networking Sym- 
posium/National Bureau of 
Standards, Gaithersburg 
MD. This conference is being 
sponsored by National Bu- 
reau of Standards and the In- 
stitute of Electrical and Elec- 
tronics Engineers. Contact 
Robert Toense, B226 Tech- 
nology Building, National 
Bureau of Standards, Wash- 
ington DC 20234, (301) 
921-3516. 


December 9-11 

The 1981 Winter Simulation 
Conference (WSC 81), 
Peachtree Plaza, Atlanta GA. 
WSC 81 will feature papers, 
panel discussions, and tutori- 
als on discrete and combined 
simulation and modeling. 
The conference will be organ- 
ized into tutorial, methodol- 
ору, and application ѕеѕ- 
sions, For information, con- 
tact John. Carson, WSC 81 
Registration Chairman, 
School of Industrial and Sys- 
tems Engineering, Georgia In- 
stitute of Technology, Atlan- 
ta GA 30332, (404) 894-2308. 


December 15-19 

Gulf Computer Exhibition, 
Dubai International Trade 
Centre, Dubai, United Arab 
Emirates. IBM, NCR, Apple, 
Honeywell, Philips, Wang, 
Hewlett-Packard, Data Gen- 
eral, and other well-known 
manufacturers will be repre- 
sented at this first exhibition 
of computer equipment in 
Dubai. The scope of the show 
takes in systems ranging from 
microcomputers to main- 
frames. Details are available 
from the Trade Centre Man- 
agement Company, POB 
9292, Dubai, United Arab 
Emirates, Telex 47474 DITC 
EM, and from Diana Clifton 
Sewell, International Office, 
Seymour House, 17 Waterloo 


Pl, London, SE1Y 4AR, Eng- 
land. 

December 16-18 

The Twentieth IEEE Confer- 
ence on Decision and Control 
(CDC), Vacation Village 
Hotel, San Diego СА. The 
CDC is the annual meeting of 
the IEEE (Institute of Elec- 
trical and Electronics Engi- 
neers) Control Systems Soci- 
ety. It is held in cooperation 
with the Society for Industri- 
al and Applied Mathematics. 
The conference will include 
contributed and invited ses- 


sions plus tutorials and pre- 
sentations on all aspects of 
the theory and applications 
of systems involving deci- 
sion, control and adapta- 
tion. Other topics of interest 
include linear and nonlinear 
system theory, stability 
theory, large-scale system 
theory and decentralized con- 
trol, estimation, identifica- 
tion, signal processing and 
stochastic control, and con- 
trol systems. For more infor- 
mation, contact the Institute 
of Electrical and Electronics 


Engineers Іпс, 445 Hoes Ln, 
Piscataway N] 08854, 


December 28-30 

Computer Modeling of Lin- 
guistic Theory, Grand Hyatt 
Hotel, New York NY. The 
ACL (Association for Com- 
putational Linguistics) is 
sponsoring three sessions on 
computer modeling of lin- 
guistic theory in conjunction 
with the annual meeting of 
the Linguistic Society of 
America, New models for 
grammars and new strategies 


P ATTENTION S-100 
USERS, OEMs & ISOs! 


MM-103 IS THE ONLY MODEM 


FOR YOUR NEEDS! 


іп previous issues, we listed more than 50 reasons why PMMI MM-103 modems 
are superior, along with a list of satisfied users that is now tao long to print. 
Quality, integrity and low cost have made the MM-103 America's most popular modem. 
РММІ was the first 10 gain FCC approval and meet IEEE-696 S-100 standards. 
You won't find another modem for the 5-100 bus with a wider range of Baud rates, 
more extensive and controllable software and such an unbeatable warranty, 
And since PMMI has eliminated the need for an acoustic coupler or an RS 232 adapter, 
your connection is more reliable and you buy no unnecessary hardware. 


SO DON'T DELAY! 


GO WITH THE MODEM WITH EXPERIENCE! 


Circle 347 on Inquiry card, 


COMMUNICATIONS , 
IPOTOMAC MICRO-MAGIC, INC.] Ё 


For further information, call or write: 


Three Skyline Place 
5201 Leesburg Pike, Suite 604 
Fails Church, VA 22041 
|703) 379-9660 


Ur thal into cur 24 hour-a-day Modem Test Center: 


[703] 379-0303 (300 Baud | 


AFTER ALL... 
ALL MODEMS ARE NOT 
CREATED EQUAL! 
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$7500 


COMPLETE 


SPELLING PROOFREADER and 
COMPUTER DICTIONARY 


EXTRA FEATURES 
* Automatic rhyme finder 
* Crossword puzzle solver 


The WORD is out! 
Works with the editor of your 
choice to find those lurking spell- 
ing errors and sneaky typos. 


Correct spelling finder 
Word counter 


Word frequency analyzer 


SPELLING CHECKER 

e 45,000 word dictionary 

е Checks over 10 pages/minute 
Handles apostrophes, hyphens 


Dictionary builder 
AVAILABLE FOR: 
• 8” Single Density CP/M 
— also — 


CDOS'", CP/M* compatible . 514" Superbrain'™ 


* Marks mistakes in file ә 514" North Star!" 


Needs only 32K system е Apple'" | Softcara'" CP/M 


CP/M Is а registered trademark of Digital Research 


OASIS SYSTEMS 


(714) 291-9489 


2765 Reynard Way, San Diego, CA 92103 


DIGITAL STORAGE OSCILLOSCOPE INTERFACES 


м duin | 


UC ON PITT 


Ty бондан 


APPLESCOPE 


Interface for the Apple ІІ Computer 


The APPLESCOPE system combines two high speed analog 
lo digital converlers and a digital control board wilh the high 
resolution graphics capabilities of the Apple Il computer to 
create a digilal storage oscilloscope. Signal trace parameters 
are entered through the keyboard to operational soltware 
provided іп PROM on the DI control board. 


е DC to3.5 Mhz sample rate with 1024 byte butler memory 
Pretrigger Viewing up to 1020 Samples 
Programmable Scale Select 
Continuous and Single Sweep Modes 
Single or Dual Channel Trace 
Greater {hat or less than Irigger threshold detection 


Price for the two board Applescope system $595 
*Dealer inquiries Invited 
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Combine an Appie Н or 
S100 based computer 
syslem wilh ourinierlace 
circuil boards to crealea 
digital storage oscillo- 
scope al a lraction of the 
cost сі olher storage 
scopes. 


The 5100 interface pro- 
vides an additional 1024 
byles af butler memory in 
place of ihe PROM. The 
user тиз! supply Ihe 
graphics display and 
driving saliwara. Price of 
Ihe single boardis $495. 


The SCOPEDRIWER is an 
advanced software pack- 
age lor ihe Applescope 
system. || provides ex- 
panded wavetorm man- 
ipuiation апа digital 
signal condilioning, The 
SCOPEDRIVER 15 avait 
able on 644" floppy disks 
lor $49, 


For further information 
contact: 


RC Electronics Inc. 
7265 Tuolumne Sireei 
Golela, CA 93117 
(805) 968-6614 
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for parsing will be the areas 
of most attention. Readings 
of contributed papers will 
also be featured. Contact 
Stan Petrick, IBM Research 
Center, РОВ 218, Yorktown 
Heights NY 10598. 


January 1982 


January-April 

Fundamentals of Data Pro- 
cessing for Administrative 
Assistants and Office Sup- 
port Staff, various sites 
throughout the US. The 
American Management Asso- 
ciation (AMA) has designed 
this three-day course for sec- 
retaries, assistants, super- 
visors, and other personnel 
desiring to learn the funda- 
mentals of data processing 
and its use in offices. Com- 
puter hardware and software, 
programming languages, and 
technology will be covered. 
The team fee for AMA mem- 
bers is $470 per individual 
and $550 for nonmembers. 
Individual fees are $550 and 
$630, respectively. For a 
schedule of dates and loca- 
tions, contact the AMA, 135 
W 50th St, New York NY 
10020, (212) 586-8100. 


January 6-8 

The Fifteenth Annual Hawaii 
International Conference on 
Systems Sciences (HICSS- 
15), Honolulu HI. This con- 
ference is cosponsored by the 
University of Hawaii and the 
University of Southwestern 
Louisiana in cooperation 
with the Association for 
Computing Machinery (ACM). 
HICSS-15 is intended for 
medical information-process- 
ing researchers and practi- 
tioners. Among the topics to 
be covered are diagnosis by 
computer, computer-based 
medical instrumentation, 
computers and the handi- 
capped, and the use of com- 
puters in individual and 
group practices, medical la- 
boratories, and hospitals. 
Contact Dr Bruce D Shriver 


and Dr Terry М Walker, с/о 
HICSS-15 Medical Informa- 
tion Processing, University of 
Southwestern Louisiana, 
POB 44330, Lafayette LA 
70504. 


January 7-10 

The 1982 Winter Consumer 
Electronics Show (CES), Las 
Vegas Convention Center, 
Hilton Hotel, and the Jockey 
Club, Las Vegas NV. Confer- 
ences, workshops, seminars, 
sales meetings, press events, 
and exhibits of audio and 
video equipment, computers, 
telephones, and other con- 
sumer items highlight this 
show. For details, contact 
Consumer Electronic Shows, 
Two Illinois Center, Suite 
1607, 233 N Michigan, Chica- 
go IL 60601, (312) 861-1040. 


January 12-15 

Communication Networks 
Conference and Exposition, 
Georgia World Congress 
Center, Atlanta GA. The 
Communication Networks 
Conference is designed to 
bring users and the telecom- 
munications industry to- 
gether. The Conference fea- 
tures sessions, panel discus- 
sions, and tutorials on voice, 
data, and electronic-mail 
communications. For infor- 
mation, contact Communica- 
tion Networks, 375 Cochi- 
tuate Rd, POB 880, Fram- 
ingham MA 01701, (617) 
879-0700. 


january 15-16 

Microcomputers in Educa- 
tion, Uses for the 80s, 
Arizona State University, 
Tempe AZ. The Tenth An- 
nual Math/Science Confer- 
ence will emphasize the 
microcomputer as a medium 
for instruction, as a tool for 
research, and as an informa- 
tion manager. Workshops, 
demonstrations, panel discus- 
sions, and problem-solving 
groups will be featured. Con- 
tact Nancy Watson, 203 
Payne Hall, Arizona State 
University, Tempe AZ 85287. 


January 19-22 

Peripheral Array Processors 
for Signal Processing and 
Simulation, Sheraton Nation- 
al Hotel, Washington DC. 
The fee for this course is 
$795. For complete details, 
contact the Continuing Edu- 
cation Institute, 10889 Wil- 
shire Blvd, Suite 1030, Los 
Angeles CA 90024, (213) 
824-0545. 


January 19-22 

The Which Computer? 
Show, National Exhibition 
Centre, Birmingham, Eng- 
land. Information about this 
show can be obtained from 
Clapp & Poliak Inc, 245 Park 
Ave, New York NY 10167, 
(800) 223-1956; in New York 
(212) 661-8410. 


January 20-22 

Texas Computer Show, Dal- 
las Convention Center, Dal- 
las TX. Conferences, panel 
discussions, and seminars 
will be featured at this show. 
On display will be word- and 
data-processing equipment in 
addition to peripherals. For 
details, contact the Texas 
Computer Show, POB 
214035, Dallas TX 75221, 
(214) 761-9108; in Georgia, 
(404) 452-0114; in Canada, 
(416) 252-7791. 


January 28-30 

Conference on Modeling and 
Simulation on Microcomput- 
ers, Bahia Hotel, San Diego 
CA. The Society for Com- 
puter Simulation (SCS) is 
presenting this conference. 
Papers, panel discussions, 
and tutorials on discrete and 
continuous simulation on 
microcomputers will be fea- 
tured. Contact 5С5, РОВ 
2228, La Jolla СА 92038, 
(714) 459-3888.8 
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The Price Is Nice. 


58:80 


Single Board Technology 
е CPIM 5 а registered trademark of Digital Research, inc 


A 280А CPU combined with the CP М" operating system opens 


new vistas to software availability for eight-bit micros. 
FORTRAN, COBOL. BASIC, APL, PL | and Pascal are available 
now to accomodate today's scientific, educational, sophisti- 
cated small business and personal system users. 
Basic system with: GOOK bytes 
е (.2 megabytes $3995 $ 299 3 
* 2.4 megabytes $4995 
4MHz ZBOA CPU 
CP'M 2 operating system 
64K 200n5 main memory 
B-inch dual floppy drives 
50-pin expansion connector 


G&ilisesrems. ІЛЕ (617) 373-1599 
PO Box 1225,2 Washington Street, Haverhill, Ма 01830 
FREE PREMIUM! 


git A  Уейг. 1982 subscribers will 
receive the specisl 

POCKET COMPUTER NEWSLETTER 
PC programs. You 


qualify to receive 
this valuable free 
gift if you check 
either box 2 or 3 
below! Don't delay! 
Get started learning 
how to enjoy your 
pocket computer to- 
day. Use this handy 
subscription card! 


-serial ports 
2-parallel ports 
4-counter ‘timers 
Hard disk options 
available 


{ 
News und Preduci Reviews ! 
Programming Ties П 
! Operating Timesovers ! 
b Tutorials t 
! Custamiaing Your Unli t 
Н Shori Cuts 1 
Practigst Programa н 
} Technical Daianatis А 
larida infor metlou 
Applicetion Ригиті 


SUBSCRIPTION FORM 


(J 1981 Charter Subscriber (Issues 1 — 10), $20.00 for U.S, 
delivery. (U.S. $24.00 to Canada. U.S. $30.00 eisewhere.} 


(0 1981/82 Charter Subscriber (Issues 1 — 20). $40.00 in 
U.S. (0.5. $48.00 to Canada. U.S. 560.00 elsewhere.) 

О 1982 Regular Subscriber (Issues 11 — 20). $30.00 in U.S. 
(U.S. $36.00 to Canada. U.S. $45.00 elsewhere.) 

[] Sample issue. $3.00 in U.S. (U.S. $4.00 elsewhere.) 

Orders must be accompanied by payment in full. We da not 

issue invoices for the POCKET COMPUTER NEWSLETTER. 

Thank you for your remittance. 


Name: - 

о о | о ИИН a an ы ш == bain 
Dt сыы sm onc 222 accu t MD ЖЕТТЕН 
MC/VISA # сън за = Expires: ______ 
Signatuuri а аа сені. 
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Linking а Pascal Microengine 
to a Cyber 170 


Microcomputers now оп the 
market offer the speed, memory ca- 
pacity, mass storage, and program- 
ming-language support facilities 
formerly available only on large 
mainframe computers. As a result, 
personal computers give users a con- 
venient, inexpensive alternative to 
computing on larger machines. Per- 
sonal computers, however, cannot 
offer the wide range of software utili- 
ties and applications packages or 
the variety of I/O (input/output) 
facilities available on large systems. 
The desire to incorporate the finer 
qualities of both modes of computing 
has motivated us to establish a 
mechanism for information and 
resource sharing between a personal 
computer, the Western Digital Pascal 
Microengine, and a large Control 
Data Corp Cyber 170 mainframe. 

We have developed a file-transfer 
system to allow communication be- 
tween the two machines. The Pascal 
Microengine, a hardware realization 
of UCSD's (University of California 
at San Diego) P-machine, is a desktop 
microcomputer for developing and 
executing Pascal programs. ]t is 
driven by a 16-bit processor that 
directly executes UCSD's p-code. The 
operating system consists of a Pascal 
compiler, a file manager, and a 
screen-oriented text editor. Mass stor- 
age for the Microengine system is 
provided by two Shugart single-den- 
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Steven M Sedlet 
931 Pebblebrook Dr 
Lewisville TX 75067 


Jonathan Dust 
c/o BYTE Publications 
POB 372 
Hancock NH 03449 


sity, single-sided 800R floppy-disk 
drives. Two RS-232 serial ports allow 
communication with the Місго- 
engine, One port is used for connec- 
tion to the console (a serial video ter- 
minal), The second one, the remote 
port, is used to connect other К5-232 
devices to the system. In ош configu- 
ration, the remote port is connected 
to the Cyber by means of a modem. 

The interface enables you to per- 
form interactive processing on both 
the Microengine and the Cyber from 
the Microengine console. File trans- 
fers can be performed in both direc- 
tions, allowing information and 
resource sharing between the two 
computers. The file-transfer system is 
written in UCSD Pascal and resides 
on the Pascal Microengine. 


Why Have We Done This? 

The value of interfacing two ma- 
chines, such as the Pascal Microen- 
gine and the Cyber, extends beyond 
the ability to share data. You may 
take advantage of the finer points of 
each computer, consolidating their 
features to form an extended ma- 
chine. For example, the interface be- 
tween the Microengine and the Cyber 
allows you access to both the conven- 
ience of the screen-oriented editor on 
the Microengine and the power of the 
line-oriented editor, text formatter, 
and the fast central-processing unit 


with extended word lengths on the 
Cyber. 

The ability to share data also 
allows for storage flexibility. A 
Pascal program written for the 
Microengine might be too large to 
practically store on a Microengine 
disk, but it can be stored on the 
Cyber. On the other hand, if you 
have space available on Microengine 
disks, it will be cheaper to store pro- 
grams there rather than pay for disk 
space on the Cyber. Using the inter- 
face, the Microengine can also use the 
]/O features of the Cyber, taking ad- 
vantage of line printers, card readers, 
and plotters, for example. 


File-Transfer System 

The file-transfer-system program is 
stored as object code and executed on 
the Microengine. When run, the pro- 
gram establishes communication with 
the IAF (Interactive Facility) on the 
Cyber. You may log onto IAF and 
perform interactive processing on the 
Cyber under NOS (Network Operat- 
ing System). The file-transfer pro- 
gram is initially in Emulator Mode. In 
this mode, you may perform inter- 
active processing under IAF or re- 
turn to the Microengine interactive 
system by entering a Control-E at the 
console keyboard. Processing under 
IAF can be resumed, without logging 
in again, by reexecuting the file-trans- 
fer-system object code. All file trans- 
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DISK DRIVE WOES? 
PRINTER INTERACTION? 
MEMORY LOSS? 
ERRATIC OPERATION? 


Don't 
Blame The 
Software! 


Power Line Spikes, Surges & 
Hash could be the culprit! Pal. 84,259,705 

Floppies, printers, memory & processor often interact! Our 
patented ISOLATORS eliminate equipment Interaction AND curb 
damaging Power Line Spikes, Surges and Hash. 


* + ++ а Pwoà э 9 а 5 & bo 9 do^ 0 t* * B B 9^ 9 юв р е € + RO | к ъ э 8 4 а * 


. ISOLATOR (ISO-2) 2 filter isolated 3- 3-prong socket banks; (8 
socketa total); Integral Spike/Surge Suppression; 1875 W Max 
load, 1 KW either bank .................. 

• SUPER ISOLATOR (ISO 3), similar to 150-1 except double 
ИЕА, & gota SiGe Ty eae ee ...... 

° ISOLATOR (150-4), similar to 150-1 except unit has 8 
individually filtered sockets ............. 

* SUPER ISOLATOR (ISO-11) similar lo 150-2 except ‘double 
ilitering & yes fig бен «з 

* CIRCUIT BREAKER, any model (add- -CB) .. RR 

• СКТ BRKRISWITCH/PILOT (-CBS) .., 


AT YOUR 
DEALERS 


+s в а а э 


ттт -> =з э = 


Order Toll Free 1-800-225-4876 
(except AK, НІ, PR & Canada) 


. $62.85 
94.95 
$106.95 
... 284,85 


Add 518.00 
Мавїат.Сага, Visa, American Express 


Important Titles . 


BASIC COMPUTER LOGIC 

fohn Scott, Cossor Electronics Limited 

This book examines digital integrated circuits from 
the most basic gates to the most complex. Sections 
on number systems, memories, and the design of 
logic circuits using Boolean algebra and Karnaugh 
mapping are also included. 

256pp. ISBN 0-669-03706-0 $21.95 
MICROCOMPUTER INTERFACING 

Principles and Practices 

G. Jack Lipovski, University of Texas 

“This book treats the details of using specific 
integrated circuit devices (including many popular 
peripherals) to achieve real results. A wide range of 
interfacing and use topics are treated in depth, and 
the book acquaints the reader with relevant technical 
terminology." — Terry Ritter, Motorola 
Semiconductor Products, Inc. 


44Bpp. ISBN 0-669-03619-6 $24.95 


from Lexington Books 
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£y Electronic Specialists, Inc. 
171 South Main Street, Natick, Mass. 01760 
Technical & Non-B00: 1-617-655-1532 


, SERVING YOU SINCE 1947 


Main Showroom & Offices: 

216 South Oxford Avenue 

Los Angeles, CA 90004 

WE HONOR 

VISA and MASTERCHARGE 

TELEX: 6? 34 77 
ORDER DESKS apen 7 Days а Week! 
7:00 AM to 7:00 PM Mon thru Sat 
Sunday Noon to 5:00 PM 
Order Desks: (213) 739-1130 

TOLL-FREE TOLL-FREE 
(outside Calif.) (within Calif.) 


800-421-8045 800-252-2153 
| Write & request our FAMOUS Catalog! 


Hundreds & hundreds of praducts-from many 


manufacturers-such as SONY, CASIO, VICTOR, 


CODE-A-PHONE, MATTEL, SHARP, САМОМ, 
add on and оп. . 100 many to list here! 


An роосу subyect tà avaiablety, this 40 auper- 
series af! D'evious аб; we are not responsible 
for typogratlucal errors; we wel meet or Dear 
any advertaed prices +f the competition has 
{| fhe goggy on тал, 

Mimimum shipping and handing 84,98, 
| a orders брас to wercl'icanan ead acceptance, 
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HEWLETT 
PACKARD 


Aerm Your Cost 
3250.00 2585.00 
2250.0 1795.00 


HP.85 Microcomputer 
HP.83 Microcomputer 
ТӨК Exp-Memnry Module 25500 259.05 
Graphics Plotter 7225 2450 0U 2089.35 
Personality Моб, far 7225 750 00 675.95 
26318 Impact penter/hwy diy 3950.00 3295.00 
Option 020 lor 26316 150,00 129,95 

9 Disk Drives ta choose (гот 
8729025 1300 00 1149.95 
9895А 8” Dual Drive 6850 00 5595.00 
Graphics Tablet 01114 2050.00 1698.85 
259.95 


НР.41СУ New 2.2K bytet теш 325. 00 

НР-41С Саісшіагог 00 18885 
Card Reader for AMCV/C 55. 00 158.05 
Printer for ATCV/C 385.00 28495 
Optical Wand far 41CV/C 125,00 97.95 
Quad Ram ена 4 Mem. Mods 9500 — 84,95 
Memory Modules for 43 С 25.05 


НР.97 Progemble Printe 579.95 

НР.67 Pragrinblg Calculator 287.95 

HP-3AC Progrmhie Serentilic 117,26 

HP-38C Progrmbte Bus, Н/Е 118,35 

НР-32Е Adv. Scientific 5800 46.95 

HP-37E Busness Mgmt. 76.0 58.95 
We carry a large mventary p? Libraries, 
acceysuries and supplies. 


әррис computer 


2 We are an AUTHORIZED SEAVICING 
APPLE DEALER 


the best price in America! 
16K -32K -48K -38X -128K 
Orwe with controlter DOS 3,3 and gihers .. 
80 column cards 
Dow Jones & Quote Reporter 
OC Hayes Micromod em H 
and others. . 
Graphics Табе! 
Pascal and Fortran 
Languages 
VisiCalc and more and mure 


APPLE (H 96K and 128K "CALL uS" à 
Ask for Package Опе tp Thren = Special Prices! 


760 00 
375,00 
150.00 
150 10 


LexingtonBooks, 
125 Sprin 
(617) 862- 


D. C. Heath and Company 


Street, Lexington, MA 0217 


(212) 24-6460 


HEATH Call our toll- tree number, 800 428-8071 


Texas Instruments 


TI-59/4 Home Computer 850,00 $379.95 
10" Соёрг Monitar for 88/4 650.00 
]2K Exp. Мет, Module 399.95 
Extended Basic, a MUST tor 100,00 
J2K Module 
Speech Syntheuzer 150.00 
Disk Memory Drive 500,00 
RF Modulatur 69.50 
Tetephane Canpiss (Modem) 225.00 
Frinter [хоно state) 400 00 
295.00 


11-59 Progimble Calculator 

TI-88C Pragrmble Calculator — 130,00 

PC-200C Prnie/Platr Тог 59/58 225,00 

71-57 Seientilic Calculator 39.95 

МВА Finance & Buunoss 

ТЇ ітейті Analyse 

ТІ-55 Slide Rute 

Ti-Pragrmr Hoxidecmi/Üctal 65. 00 
We carry x large inventory af software, 
accessarins and supplies, 


ONIO SCIENTIFIC 


ийик! Сатіи Reial Your Cast 

CBPDF —4BK 3495.00 3195.00 

e Dual E" Drives @64 col a 32 ппе/соіот 

е.7 MIPS FAST! e Many marg sindard features 
Fortran & Pascal available 


Many other OS! proetucss avadatila 
at isceunteu puces, af courte! 


ATARI ^ PERSONAL 


COMPUTER 
wince SPECIALI ATARI 409 (16K) 
Petail:$595.00 Your Cost: $339.95 
ЕЛҮ cartridge not included; 
tional basic language cartridge: $54.95 

759 85 

38.95 
469,45 
778,48 


BUG 16K bytes 01 RAM 
410 Program Recorder 90.00 


1080,0} 


600,00 
998,95 


Bil Disk Пече 

E28 Printer (80 col 
Centronte 727) 

920 Printer (40 col impact) 

830 Acoustic Modem 

#50 inirrlace Modute 224,00 179.55 

Ашу VisiCale 200.00 169,95 

Large inventory of software and accessories, 


450.00 
200,00 


359.95 
159.95 


PRINTERS 


е DIABLO (Lerter Quality) Retail. Your Cost 


630 R102 hidirectnal/tractors 2965.00 2699.00 
1640K 109 keyboard, tractors 3077.00 2808.95 
530 RO Receive only 2710.00 2499.95 
1650K 136 keybnard/traetors 3220 00 2999.95 


e CENTRONICS dot matrix 


700-9 Parallel, heavy duty 
104.9 Serial, heavy duty 
737.1 Parallel 

737.3 Seriat 

704-11 Parallel 

P.1 Electrostatec 


e PAPER TIGER 
woth graphics 
vath graphics 
New full uze 


1460.00 1199,95 
1795 00 1599.95 
985,00 78995 
(045.00 9399.95 
1870.00 $695.00 
495.00 189.95 


73500 695.00 
118400 1195.00 
1695 00 1296 00 


499.95 
199.95 
679.15 
789.00 


645 00 
600 00 
745 00 
945.00 


Impact printer 

impact pranter 
МХ ВО ЕТ curtsheet/tractor 
MX 100 ЕТ 15" pager 


WE ALSO HAVE. 
e NOVATIQN Modems 


CAT 

G-CAT 

APPLE-CAT Quart connect 

8 SANYO Monitors 

High Resolution, Number 1 seller! 

13" Color (new) high quality 55000 

12" Green Phosphorous 460 QU 

12 Black and White 340.00 

15" Black and White 370 00 

9" B/W the Вест seller! 235.00 

AMDEK(Leedex) High Quality Monitors 

100 12” ВМ, 12 МН) 179.00 

100-80 12" BAN, metal cab., 199.00 
space tor floppy 

100-G — 12" Green, 12 MHz 199.00 

300-56 12“ бітеп. 1H MHz 249.00 

Calor i 13" Color, NTSC comp, 449.00 
input, audio amp & speaker 

Color 11 13" Color, RBG input, 948,00 
hi res graphics, speaker 


@HAZELTINE Video Display Termmals 
®SHUGART Disk Drives 


e DEC VT100 А VT103 
Гай us tor your DISCOUNTED price TODAY! 


Retail. Your Cost 
19955 159.95 
199.95 199.95 
349.95 314.95 


399 95 
239,98 
219,85 
230.95 
149.95 


NEW! From Ti—Saries 10 Personal Information Тегиппә! Натан 995.00 Your Cost 799.00 д 


BYTE November 1981 


473 


fers must be performed in the LAF 
NULL subsystem. 

While in Emulator Mode, you may 
continue interactive processing on the 
Cyber, or may enter one of the 
Control-key commands. These in- 
clude Control-E (exit), Control-R 
(receive), Control-T (transmit), 
Control-S (switch character-set 
modes}, and Control-A (assistance). 
Receive Mode allows for the transfer 
of files from the Cyber to the Micro- 
engine. Transmit Mode enables the 
transfer of files from the Microengine 
to the Cyber, (The names of the two 
modes of transfer reflect the concept 
that file transfers are initiated from 
the Microengine, that is, files are 
either received at or transmitted from 
the Microengine.) 

Control-S enables switching of 
character-set modes. There are two 
character sets recognized by the 
Cyber, Normal and ASCII (American 
Standard Code for Information Inter- 
change). You must transfer a file in 
the proper mode to insure conversion 
between Cyber and Microengine 


character representations. In ASCII 
mode, the Cyber recognizes upper- 
case and lowercase ASCII characters. 
This mode of transfer is used only for 
text (nonexecutable) files. Normal 
mode must be used for transferring 
program files to the Cyber. In this 
mode, all alphabetic characters are 
interpreted as uppercase. Control-A 
may be entered to receive a menu of 
the above control key commands. 
Listing 1a demonstrates the use of the 
S and A control key commands. 

Listing 1b demonstrates the interac- 
tion between the user and the Ніе- 
transfer system when transferring 
files from the Cyber to the Microen- 
gine in Receive Mode. The file-trans- 
fer system performs the transfer by 
fetching the file to be transferred from 
your Cyber disk space, performing 
the transfer, and then cataloging it on 
Microengine disk using the UCSD 
Pascal filer system. 

To access Receive Mode, you must 
'enter a Control-R from the console, 
while in Emulator Mode. You will 
then receive confirmation at the con- 


ATTENTION GOVERNMENT D P 
USERS AND PURCHASERS 


We represent many fine micro products and manufacturers 
on the U.S. Government's GSA Schedule, including 


Apple, Cromemeo, Micropolis, NorthStar, 


Osborne and Seequa Computers 


Purchasing from the Schedule will save you the time 
consumed by the bid process, Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 


products represented. 


: Се.еегееесее 
the dependable store 


257 West Street, Annapolis, MD 21401 — (301) 268-6505 

13A Allegheny Avenue, Towson, MD 21204 — (301) 296-0520 
9330 Georgia Avenue, Silver Spring, MD 20910 — (301) 588-3748 

6671 Backlick Road, Springfield, VÀ 22150 — (703) 644-5500 
Plaza 38, 2442 Route 38, Cherry Hill, М1 08002 — (609) 779-0023 

Callers outside metropolitan areas served by our stores 
Please call (301) 268-5801 

Career Opportunities Available * An Equal Opportunity Employer 
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sole screen and be prompted for the 
name under which the file is to be 
cataloged on Microengine disk and 
the name of the Cyber file to be trans- 
ferred. The file must reside on your 
permanent file space on the Cyber. 
Files that are strictly local will not be 
transferred. In response to either 
prompt, you may enter STOD, in 
which case control will return to 
Emulator Mode without performing 
the transfer. If legal file names are 
entered, you will be asked if the file is 
to be echoed at the console screen 
while the transfer is being made. 
Once you have responded to this 
prompt, the transfer is initiated. You 
may abort the transfer while in prog- 
ress by entering an S (stop) at the con- 
sole keyboard. If the transfer is 
aborted, you will receive the mes- 
sage: 


TRANSFER TERMINATED BEFORE 
‘COMPLETION 
—FILE NOT CATALOGED 


and Emulator Mode wil] be resumed. 
Upon completion of a transfer, a 
message is written at the console and 
Emulator Mode is resumed. 

Listing 1c demonstrates the com- 
mand sequence during a transfer from 
the Microengine to the Cyber in 
Transmit Mode. To effect the 
transfer, the file is fetched from 
Microengine disk, transferred across 
the link to the Cyber, and cataloged 
in your Cyber disk space. The file will 
exist as the primary local file on the 
Cyber upon completion of the trans- 
fer, 

Once Transmit Mode is entered, 
you will be prompted for the name of 
both the file to be transmitted and the 
name under which the file is to be 
cataloged on the Cyber. As in Receive 
Mode, you may enter STOP in re- 
sponse to either prompt in order to 
resume Emulator Mode without initi- 
ating the file transfer. 

Once the file transfer has been in- 
itiated, it may be aborted by entering 
5 at the console keyboard, in which 
case the message: 


NO FILE TRANSFERRED 


Text continued on page 476 


Listing 1: Sample runs of the various file-transfer-system commands. In listing Ia, the Control-A (assistance) and Control-S (switch 
character sets) commands are displayed. In listing 1b, the Control-R (receive file from Cyber) command is shown. Listing ic gives 
an example of the Control-T (transmit file to Cyber) command. 


(1а) 


(1b) 


(1c) 


(control-A)  (* user wishes to see menu of control key commands *) 


CONTROL-E--->EXIT TO UCSD SYSTEM. 

CONTROL-S--->SHIFT TRANSFER MODES (NORMAL<--->ASCII). 
CONTROL-R--->RECEIVE FILES. 

CONTROL~T--->TRANSMIT FILES 

CONTROL-A--->ASSISTANCE : DISPLAY MENU. 


THIS INTERFACE OPERATES ONLY IN CDC NULL SUBSYSTEM. 
(control-S) (% user wishes to switch character set modes *) 


PROGRAM FILES MUST BE TRANSFERRED IN CDC NORMAL MODE. 
TEXT FILES (U/L CASE) MUST BE TRANSFERRED IN CDC ASCII MODR. 
PLEASE ENTER TRANSFER MODE N=NORMAL OR A=ASCII---> A 
ASCII MODE и 


(control-R)  (* user wishes to transfer file, CYBER-Microengine %) 


FILE TRANSFER - CYBER TO MICROENGINE 
NOTE : CDC FILE TO BE TRANSFERRED MUST BE PERMANENT 


ENTER MICROENGINE FILENAME , E.G. FILENAME.TEAT 
OR ENTER "STOP" TO TERMINATE 
rime.text 
ENTER NAME UNDER WHICH THE FILE IS CATALOGED ON THE CYBER 


rimnum 
DO YOU WISH THE FILE TO BE ECHOED AS IT IS TRANSFERRED? (Y/N) E 


[listing of file] 


EOT ENCOUNTERED 
PRIMNUM CLOSED AND CATALOGED 


(control-T) (% user wishes to transfer file, Microengine-CYBER *) 
FILE TRANSFER - MICROENGINE TO CYBER 


ENTER NAME OF FILE TO BE TRANSMITTED FROM THE MICROENGINE 
OR ENTER "STOP" TO TERMINATE 
E.G.  FILENAME.TEXT 


rime.text 
ENTER CDC FILENAME, OR ENTER "STOP" TO TERMINATE 


NOTE : FILE WILL BECOME A CDC PERMANENT FILE, 
OLD PRIMARY FILE WILL BE LOST 
rimenum 
DO YOU WISH THE FILE TO BE ECHOED AS IT IS TRANSFERRED ? (Y/N) N 


TRANSFER COMPLETE 
PRIMNUM IS A CDC PERMANENT FILE 
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MICROMAIL HAS 


THE RIGHT TERMINAL 
AT THE RIGHT PRICE. 


See 


..... 9569.00 
$699.00 
920..................$749.00 
950..................$939.00 


Model 912 С shown. 


QUME Letter Quality 
NEW! 
SPRINT 9/45/1 
$1824.00 


DIABLO Letter Quality 
630.......51950.00 


1640 RO ..........CALL 
1640 KSR ......... CALL 
1650 RO .......... CALL 
1650 KSR......... CALL 


ANADEX DEC 


8000 


$799.00 


TELETYPE _ 
LA 34 DA 43 PF (TTL) 


$899.00 $975.00 


TEXAS INSTRUMENTS 


(includes upper/lower case option) 
810/2 УРС/СР. $1549.00 


(includes u/1 case 
control & Сорго Енесі print? 


3500 SERIES .... 
5500 SERIES Call For Price 
7700 SERIES Call For Price 


CALL TOLL FREE 
(800) 854-6028 


, Call For Price 


To Order: Send check to МІСЕОМАП. РО Вох 3297, Santa Ana, CA 92703 Ferssonal or cc тропу c checks 
requ m wil WE a to clear Wisa/ былат ттн od acc ерге Г "i меа перо! Handling: 22125 

orde (г IS 2%, to emer Se OOO. 1% tà « (ders ave: 2000 NOTE Handing g өнегем are 
МАТУ 'e de on « orders pie paid in ódvance by check Shipping: ' We sh ID FREIGHT COLLECT via UPS à Motor 


Freight Air and Express delivery is available Prices subject to change without notice 


P.O. Box 3297 

Santa Ana, CA 92703 
Phone: 714/731-4338 
TW: 910 595 146 


СПИСАЦМАД 
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Circle 269 on inquiry card. 


Text continued from page 474: 


will appear at the console. If the 
transfer is allowed to run to comple- 
tion, a message will be printed at the 
console. In either case, Transmit 
Mode will be terminated and 
Emulator Mode resumed. 


File-Transfer Program 

The file-transfer program that in- 
terfaces the Microengine to the Cyber 
(listing 2) is written in UCSD Pascal 
on the Microengine. It consists of 
three basic modules: 


ethe emulator 

ethe file transmit procedures 
(Microengine to Cyber) 

ethe file receive procedures (Cyber to 
Microengine) 


The main program, which is the 
emulator, performs the communica- 
tion between the Microengine console 
and the Cyber ІАЕ system. It does 
this, alternately testing for input to 
the Microengine from the Cyber (ге- 
mote port) and from the Microengine 
console (console port), by testing the 
status bits associated with each port. 
The status register for the console 
port is at address — 1007 (two's com- 
plement) and the status register for 
the remote port is at address —991 
(two's complement). Access to the 
status bit (bit 1 of the status registers) 
is achieved through a variant record: 


type STATRG - record 
STATREG : packed array [0..7] of 
boolean 
end; 
STATREC = record 
case BVAR : boolean of 
TRUE : (STATREGADDR : 
integer ) ; 
FALSE : (STATPTR : STATRG) 
end; 


The Boolean variable, BVAR, is 
originally set to true, and the variant 
field, STATREGADDR, is set to the 
address of the status register. This is 
done at the beginning of the file- 
transfer program. BVAR is then set 
false, making the variant field a 


Text continued on page 486 


Listing 2: The emulator program, as written for the Pascal Microengine. 


PROGRAM EMULATOR ; 


(* 


(* 


(* 


JONATHAN DUST *) 
STEVEN SEDLET *) 
DEPARTMENT OF COMPUTER SCIENCE *) 
COLORADO STATE UNIVERSITY ж) 
JUNE, 1980 М 
THIS PROGRAM PERFORMS THE FOLLOWING TASKS : * 


1. IT SERVES AS AN EMULATOR BETWEEN THE WESTERN DIGITAL *) 
PASCAL MICROENGINE AND THE CDC CYBER 171/172. THE MAIN *) 
PROGRAM ALLOWS A USER AT THE MICROENGINE CONSOLE TO LOG м 
INTO THE CYBER. * 

2. IT PROVIDES FOR THE TRANSFER OF FILES FROM THE CYBER TO M 
THE MICROENGINE, AND FROM THE MICROENGINE TO THE CYBER. * 


*) 


IT IS INTENDED THAT THE PROGRAM WILL ULTIMATELY BE USED TO *) 
EFFECT THE TRANSFER OF FILES BETWEEN COMPUTERS CONNECTED TO *) 
RIAS RING NETWORK. MODIFICATION WILL BE REQUIRED FOR THIS *) 
PURPOSE. «| 


4 


THE PROGRAM MODULES CONSIST OF : 4| 


MAIN PGM - THE EMULATOR, ALLOWS USER TO LOG INTO CYBER. * 
RECEIVEFILE - ALLOWS THE TRANSFER OF A FILE FROM THE CYBER « 
TO THE MICROENGINE. 


(* TRANSMITFILE - ALLOWS THE TRANSFER OF A FILE FROM THE R 
(* MICROENGINE TO THE CYBER. * 
(* *) 
(% PROGRAM EXECUTION : ж) 
(% THE PROGRAM IS WRITTEN IN UCSD PASCAL AND RESIDES ON NICRO-2) 
(* ENGINE DISK. TO INITIALLY EXECUTE THE PROGRAM, THE FILE, * 
(* "EMULATOR.CODE" MUST BE FETCHED AND EXECUTED. THE FILE * 


"EMULATOR.TEXT" CONTAINS THE SOURCE CODE. ONCE THE PRO- «| 
GRAM IS RUNNING, A CR WILL SOLICIT THE LOGIN MESSAGE FROM «| 
THE CYBER. 


ONCE LOGGED IN, THE USER MAY ISSUE ANY LEGAL TELEX COMMAND, 
AS WELL AS 
CNTRL-E - EXITS EMULATOR AND RETURNS TO THE MICROENGINE * 

INTERACTIVE SYSTEM.  RE-EXECUTION OF THE PRO- «| 


GRAM WILL RESUME TELEX, UNLESS THE USER HAS 

BEEN TIMED-OUT IN THE MEANTIME. WHEN М 

LOGGING OUT USING "ВҮЕ", HIT CNTRL-E AFTER ж 

RECEIVING LOGOUT MESSAGE, THEN TURN OFF ma pe 

CNTRL-R - PASSES CONTROL TO THE PROCEDURE "RECEIVEFILE",* 
ALLOWING THE TRANSFER OF A FILE FROM THE енен 

ТО THE MICROENGINE. * 

CNTRL-T - PASSES CONTROL TO PROCEDURE "TRANSMITFILE", *) 
ALLOWING THE TRANSFER OF A FILE FROM THE * 

MICROENGINE TO THE CYBER. е 

ІМ THE LATTER 2 CASES THE PROGRAM WILL PROMPT THE USER FOR* 
NECESSARY INFORMATION. IN BOTH CASES THE FILE TRANSFER 2) 
CAN BE TERMINATED WITH А CNTRL-S. ы 
ж 

MAJOR DATA STRUCTURES : R 


STATREC - RECORD USED TO ACCESS INDIVIDUAL BITS OF AN *) 
ADDRESS LOCATION, NECESSARY TO ALLOW EXAMINATION *) 


Listing 2 continued on page 478 
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Listing 2 continued: 


(+ 


OF THE SERIAL PORT STATUS REGISTERS FOR DETECTION* 


«жай kt 
Р = Меш = зш, =, 


E 


(% OF INPUT FROM THE CYBER OR FROM THE CONSOLE. THE * 
(ж STRUCTURE IS ALSO USED TO CHANGE CERTAIN BITS OF 
(ж THE SERIAL STATUS REGISTERS (РР. 54-42, PASCAL 

(* MICROENGINE REFERENCE MANUAL). INDIVIDUAL ВІТ 

(* ACCESS IS IMPLEMENTED BY USING A RECORD CONSIST- 
(* OF А BOOLEAN FIELD AND A VARIANT FIELD. WHEN THE 
(* BOOLEAN IS TRUE, THE VARIANT PART IS AN INTEGER 

(* & IS SET EQUAL TO THE ADDR OF A STATUS REGISTER. * 
(ж WHEN THE BOOLEAN IS SET FALSE, THE VARIANT PART * 
(+ IS A POINTER INTO A PACKED ARRAY[O..7] OF * 
(* BOOLEAN, ALLOWING ACCESS INTO THE 8 INDIVIDUAL 

(* BITS OF THE WORD. * 
(* THE RECORDS OF THIS TYPE ARE : * 
(* STATREG1 - USED TO DETECT IF A CHARACTER HAS * 
(* BEEN ENTERED FROM THE CONSOLE. * 
(ж STATREGS - USED TO DETECT IF A CHARACTER HAS * 
M BEEN SENT BY THE CYBER. * 
* PARITYON, PARITYODD - SEE PP. 37-42 

(* T - А ONE ELEMENT ARRAY USED TO HOLD THE CHARACTER WRITTEN/* 
(* READ TO/FROM THE SERIAL PORTS. AN ARRAY IS USED, * 
(* RATHER THEN A CHAR VARIABLE, BECAUSE THE UCSD PASCAL  * 
(* COMMANDS, UNITREAD AND UNITWRITE, REQUIRE AN ARRAY. * 


= 
ree MU ч РЗ? чым” ем” 


ТҮРЕ STATRG = RECORD 


STATREG : PACKED ARRAY [0..7] OF BOOLEAN 
END ; 


STATREC = RECORD 


CASE BVAR : BOOLEAN OF 
TRUE : (STATREGADDR :INTEGER) ; 


FALSE : (STATPTR : sTATRG) 
END ; 


VAR T : PACKED ARRAY [0..2] OF CHAR ; 


FOREVER : BOOLEAN ; 

STATREG( ,STATREGS : STATREC ; 
SKIP : BOOLEAN ; 

ASCII : BOOLEAN ; 


PROCEDURE ASCIIMODE ; 


(* THIS PROCEDURE SETS THE CYBER CHARACTER MODE TO ASCII +) 
VAR M : PACKED ARRAY [1..12] OF CHAR ; 


BEGIN (* PROC ASCIIMODE *) 


M:-'CSET,ASCII '; 


M[ 11 }:=CHR(13); 
UNITWRITE(8,M,11,0,1); 
UNITWAIT(8); 
UNITREAD(8,M,11,0,1); 
UNITWAIT(8); 
WRITELN('ASCII MODE') ; 
WRITELN 

END ; (% PROC ASCIIMODE *) 


PROCEDURE CHARMODE ; 
(* THIS PROCEDURE ALLOWS THE USER TO SWITCH CYBER CHARACTER 
(* MODES (NORMAL <--> ASCII) 
VAR M : PACKED ARRAY [1..12] ОР CHAR ; 
BEGIN (* PROC CHARMODE *) 


478 November 1981 BYTE Publications Inc 


*) 
*) 


Listing 2 continued: 


WRITELN ; 
WRITELN('PROGRAM FILES MUST BE TRANSFERRED IN A CDC NORMAL MODE.") ; 
WRITELN('TEXT FILES (U/L CASE) MUST BE TRANSFERRED IN A CDC ASCII MODE.'); 
WRITE('PLEASE ENTER TRANSFER MODE N=NORMAL OR A-ASCII---»') ; 
UNITREAD(1,M,1,0,1) ; 
UNTTWATTĆI) ; 
WRITE 
IF (ata je A') on (м[1 ]='а") 
THEN BEGIN 
ASCII :- TRUE ; 
ASCIIMODE 
END 
ELSE BEGIN 
ASCII := FALSE ; 
M := 'CSET,NORMAL ' ; 
M[12] := CHR(13) ; 
UNITWRITE(8, M,12, 0, 1) ; 
UNITWAIT(8) ; 
UNITREAD(8,M,11,0,1) ; 
UNITWAIT(8) ; 
WRITELN( ‘ NORMAL MODE' ); 
WRITELN 
END ; 
WRITELN 
END ; (% PROC CHARMODE *) 


PROCEDURE RECEIVEFILE ; 

(* TRANSFER A FILE FROM THE CYBER TO THE MICROENGINE. 

" THE TRANSFER IS PERFORMED BY GENERATING A TELEX "TAPE" 

^ COMMAND FOLLOWED BY A "LIST" COMMAND.  TAPE 

т MODE IS ENTERED ТО ENABLE DETECTION OF AN EOT (END OF 
(* TEXT) CHARACTER. THE CYBER FILE TRANSFERRED MUST BE THE 
Т PRIMARY FILE. THE FILE IS TRANSFERRED ТО А BUFFER, THEN 
(= ONTO THE MICROENGINE DISK. A "NORMAL" COMMAND IS THEN 
M GENERATED TO EXIT TAPE MODE.  *WARNING : THE NORMAL COM- 
" MAND WILL CAUSE CANCELLATION OF ASCII MODE. 


жж kk 
мы б... Ча Ча? eel 


* * 


* 


VAR DONE : BOOLEAN ; 
O : STRING 
N : PACKED ARRAY nud OF CHAR ; 
P : PACKED ARRAY [1..15 | OF CHAR ; 
FILENAME : STRING ; 
RCVEFILE : TEXT ; 
USERTERM : BOOLEAN ; 
VERIFY : BOOLEAN ; 
BUFF1 : PACKED ARRAY |1..52766 | OF CHAR ; 
BUFFINDEX : INTEGER ; 
І : INTEGER ; 
M : PACKED ARRAY [0..20] OF CHAR; 
BYE : BOOLEAN ; 


PROCEDURE RCVEREADY; 
BEGIN (* PROC RCVEREADY *) 
Р[ 1]: :=CHR(10) ; 
Р|2|:-СНЕ(15); 
Р|5 : «CHR (10) ; 
Рі 4 |:='ЕК' ; Listing 2 continued оп page 480 
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Listing 2 continued: 


"d 
v 
n 

tj 


? 

Р| 6 |:='А' ; 
РТ; 
Pl8]!:s'Y' ; 
Р 9 om’! ; 
Рі ї0|:='° ' ; 
Рі 11 |:=' ‘б; 
a :-СНЕ(15); 
P| 13 ]:=CHR(10) ; 
IF P=N 

THEN BYE := FALSE 

ELSE BEGIN 


BYE := TRUE ; 


WRITELN('ERROR-CDC FILENAME NOT FOUND-CHK DIRECTORY’ ) 
END 
END ; (* PROC RCVEREADY *) 


PROCEDURE LISTFILE ; 
^ 


BEGIN (* PROC LISTFILE *) 
MIO] := Т; 
M|1] := 'A' ; 
М|2| := 'P' ; 
M3] := 'E' ; 
М|4| :- CHR(13) ; 


UNITWRITE(8,M,5,0,1) ; 
UNITWAIT(8) ; 
a M,6,0,1) ; 
UNITWAIT(S 
MIO} s= 'L' 
М|1| := ‘I’ 
м[2| := 's' 
Mi3| := ‘T° э 
М4| := CHR(13) ; 
UNITWRITE(8,M,5,0,1) ; 
UNITWAIT(8) 

END ; (* PROC LISTFILE *) 


BEGIN (% PROC RECEIVEFILE *) 
CHARMODE; 
WRITELN('FILE TRANSFER - CYBER TO MICROENGINE') ; 
WRITELN('NOTE : CDC FILE TO BE TRANSFERRED MUST BE PERMANENT') ; 
WRITELN ; 
WRITELN('ENTER MICROENGINE FILENAME, E.G. FILENAME.TEXT') ; 
WRITELN( ' OR ENTER "STOP" TO TERMINATE') ; 
READLN(FILENAME) ; 
IF FILENAME<> ‘STOP 
THEN BEGIN 
WRITELN ("ENTER NAME UNDER WHICH THE FILE IS',. 
"CATALOGED ON THE CYBER‘) ; 
READLN(O) ; 
WRITE('DO YOU WISH THE FILE TO BE ECHOED AS IT 15”, 
' TRANSFERRED ? (Y/N) ') ; 
UNITREAD(1,T,1,0,1) ; 
UNITWAIT(1); 
WRITELN 
ІР Т[0] 


кү? 
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Listing 2 continued: 


THEN VERIFY ;= TRUS 
ELSE VERIFY :- F 


ALSE ; 

x[0]:-'0* ; 

Verc ; 

М2; 

MI35]:s'," ; 

FOR I :-1 TO LENGTH(O) DO 
Mrs) := ott] ; 

M| LENGTH(0}+4 ]:=CHR(13) ; 


I:-(LENGTH(O)*5) ; 
UNITWRITE(1,M,I,0,1) 
UNITWRITE(8,M,1I,0,1) 
UNITREAD(8,M,13,0,1) 
UNITWAIT(8) ; 
FOR І:-0 TO 12 ро N[r«1] :- w[r] 
RCVEREADY ; 
IF BYE-TRUE 
THEN EXIT(RECEIVEFILE) 
ELSE LISTFILE ; 
USERTERM := FALSE ; 
DONE := FALSE ; 
BUFFINDEX := 0; 
WHILE (NOT DONE) AND (NOT USERTERM) DO 
BEGIN 
BUFFINDEX :- BUFFINDEX + 1 ; 
UNITREAD(8,T,1,0,1) ; 


UNITWAIT(8); 
IF вето) = 17 THEN DONE := TRUE ; 
IF ORD(T]O]) = 13 

THEN BECIN 

IF VERIFY THEN WRITELN 
END 

ELSE IF met uc <> 10 THEN IF VERIFY THEN WRITE(TIO]) ; 
BUFF1[BUFFINDEX] :- Т[О]; 
IF STATREG!.STATPTRSTATREG[ 1] = TRUE 

THEN BEGIN 


UNITREAD(1,T7,1,0,1) ; 

UNITWAIT(1) ; 

IF E ERA 
END 


= 19 THEN USERTERM := TRUE 


END ; 
IF NOT USERTERM 

THEN BEGIN 
M:z'NORMAL ' 
м[6 ]:=СнЕ(13) ; 
UNITWRITE(8,M,7,0,1) ; 
UNITWAIT(S) ; 
UNITREAD(B,M,9,0,1) ; 
UNITWAIT(8) ; 
IF ASCII=TRUE THEN ASCIIMODE ; 
WRITELN('EOT ENCOUNTERED') ; 
REWRITE(RCVEFILE,FILENAME) ; 
FOR I := 1 TO BUFFINDEX DO 

IF ORD(BUFF1[I])=13 
THEN WRITELN(RCVEFILE) Listing 2 continued on page 482 
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Listing 2 continued: 


ELSE IF ORD(BUFF1[I]) <> 10 
THEN WRITE(RCVEFILE, BUFFI[I]) ; 
CLOSE(RCVEFILE,LOCK) ; 
WRITELN ; 
WRITELN(FILENAME,' CLOSED AND CATALOGED") 
END 


ELSE BEGIN 
[0] := 'S' ; 
UNITWRITE(8,7,1,0,1) ; 
UNITWAIT(8) ; 
UNITREAD(8,T,15,0,1) ; 
UNITWAIT(8) ; 
WRITELN ; 
WRITELN ; 
WRITELN('TRANSFER TERMINATED BEFORE COMPLETION', 
' - FILE NOT CATALOGED') 
END ; 
END 
ELSE WRITELN('NO FILE TRANSFERRED') 
END ; (* PROC RECEIVEFILE *) 


PROCEDURE TRANSMITFILE ; 
(* TRANSFER A FILE FROM THE MICROENGINE TO THE CYBER. p 
(* TRANSFER IS PERFORMED BY CREATING A PRIMARY CYBER FILE, % 
(* ENTERING TEXT MODE, AND TRANSMITTING THE MICROENGINE zum) 
(* TO THE CYBER. AFTER THE FILE IS TRANSFERRED, A "BREAK" * 
(* (CNTRL-C) IS GENERATED, FOLLOWED BY A "PACK" COMMAND. *) 
(* THE TRANSFERRED М.Е. FILE IS THEN THE CDC PRIMARY FILE, %) 


(* АМ MUST BE SAVED IF THE USER WISHES TO RETAIN IT. d 
(* ІР THE TRANSFER IS TERMINATED BY A CNTRL-S, THE REST OF * 
(* ТНЕ FILE IS READ AND BLANK LINES TRANSMITTED TO THE Y) 
(* CYBER. THIS IS NECESSARY DUE TO THE TIMING CONSTRAINTS * 
(* | BETWEEN THE TWO COMPUTERS. =) 
VAR DONE : BOOLEAN ; 

7 : INTEGER ; 

X : STRING ; 


FILENAME : STRING ; 

TRANSFILE : TEXT ; 

CDCFILENAME : STRING ; 

USERTERM : BOOLEAN ; 

VERIFY : BOOLEAN ; 

CH : CHAR ; 

I : INTEGER ; 

M : PACKED ARRAY [0..20] OF CHAR ; 


PROCEDURE XMITRDFILE ; 
(* THIS PROCEDURE TRANSMITS A CHARACTER FROM THE MICROENGINE з) 
(% ТО ТНЕ СҮВЕК. + 


BEGIN (% PROC XMITRDFILE *) 
READ(TRANSFILE,CH) ; 
ті0| := CH ; 
IF NOT USERTERM 
THEN BEGIN 
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Listing 2 continued: 


UNITWRITE(8,T,1,0,1) ; 
UNITWAIT(8) ; 


IF VERIFY THEN WRITE(T[O]) 
END ; 
IF EOLN(TRANSFILE) 
THEN BEGIN 
IF (NOT USERTERM) AND (VERIFY) 
THEN WRITELN ; 
10) := CHR(13) ; 
Т|1 | := CHR(10) ; 
UNITWRITE (8,7,2,0,1) 
UNITWAIT(S) ; 
READLN (TRANSFILE) 
END ; 
IF STATREG1.STATPTRSTATREG( 1 | 
THEN BEGIN 
UNITREAD(1,1T,1,0,1) ; 
UNITWAIT(1) ; 
Жы ORD(T[O]) = 19 THEN USERTERM := TRUE 
E 
END; (* PROC XMITRDFILE *) 


TRUE 


PROCEDURE REPLACEFILE ; 
BEGIN (% PROC REPLACEFILE *) 
X:2'REP'; 
FOR I := 0 TO (LENGTH(X)-1) DO 
ІН := X{I+1] ; 
М|3| :- CHR(13) ; 
UNITWRITE(8,M,4,0,1) ; 
UNITWAIT(S) ; 
UNITREAD(8,M,13,0,1) ; 
UNITWAIT(8) 
END ; (* PROC REPLACEFILE *) 


ВЕСТН (% PROC TRANSMITFILE *) 
CHARMODE ; 
WRITELN(' FILE TRANSFER - MICROENGINE TO CYBER') ; 
WRITELN( ‘ENTER NAME OF FILE ТО BE TRANSMITTED FROM MICROENGINE') ; 
WRITELN('OR ENTER "STOP" TO TERMINATE') ; 
WRITELN('E.G. FILENAME.TEXT') ; 
READLN(FILENAME) ; 
IF FILENAME <> 'STOP М 
THEN BEGIN 
RESET(TRANSFILE, FILENAME) ; 
WRITELN( FILENAME, ' OPENED') ; 
WRITELN ; 
WRITELN('ENTER CDC FILENAME, OR ENTER "STOP" TO TERMINATE') ; 
WRITELN('NOTE : FILE WILL BECOME A CDC PERMANENT FILE, ', 
'OLD PRIMARY FILE WILL BE LOST') ; 
READLN(CDCFILENAME) ; 
IF CDCFILENAME <> 'STOP ' 
THEN BEGIN 
WRITELN ; Listing 2 continued on page 484 
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DIGITAL DATA RECORDER Listing 2 continued: 
MODELS DC-1, DC-3 WRITE('DO YOU WISH THE FILE TO BE ECHOED '» 
AS'IT IS TRANSFERRED ? (Y/N) ') ; 


For five years now, the CC series recorders have been 


the industry NRZ Asynchronous recorder standard. UNITREAD(1,T,1,0,1) ; 
Now the D series sets a new standard in stability and WRITELN ; 


reliability with its tachometer feedback LC stabilized IF tio] = “Үү! 
motor circuit. 


THEN VERIFY := TRUE 
ELSE VERIFY :- FALSE ; 


e 4800 or 9600 Baud MOI := 'N' ; 
(3 or 6” per М|1| СЕ; 
second} „= ty! 
e 10” Error Rate М2}: E d 
RS232 or TTL Mio] =, 1 
In and Out FOR I := 1 TO LENGTH(CDCFILENAME) DO 
e RTS motor start м[1+5] := CDCFILENAME([I] ; 
cde ja xd M[LENGTH(CDCFILENAME) * 5 := CHR(13) ; 
contleator optiontl Z :ч (LENGTH(CDCFILENAME) )+5 ; 
DC1 Model e 110/220 - 50/60 Hz UNITWRITE(8,M,2,0,1) ; 
Price $275.00 ө Wow & Flutter 4 .396 UNITWAIT(B8) ; 
DC3 Model e Speed Stability (long UNITREAD(8,M,13,0,1) ; 
Price $295.00 term) +.1% UNITWAIT(8) ; 
z3 ! , e 
NATIONAL MULTIPLEX "ive! 
CORPORATION м2] := 'g' 
260 Lackland Drive East М|5|;= ','; 
Middlesex, New Jersey 08846 M[4] := 'B' ; 
Tel. (201) 356-9200 TWX 710-997-9530 M5] := '1'; 
Mi61:s5 'K' ; 
М7} := 'E' ; 
M| 8 = 2; 
_ j ЛЕЛЕР 
/ А M110] := CHR(13) ; 
Ғ UNITWRITE(8,M,11,0,1) ; 
NorthStar" ш, 
UNITREAD(8,M,11,0,1) ; 
Т E 
HORIZON II COMPUTERS e Cone К 
? 
|| MET] = 'E' ; 
Shop around find your best price then call M2] :- 'X' ; 
us COLLECT *we'll match the price plus |5 = са, ; 
ship it direct to you by А | R UNITWRITE(8,M,5,0,1) ; 
UNITWAIT(8) ; 
ABSOLUTELY FREE!* MM Moi dom a 
; UNITWAIT(8) ; 
DONE := FALSE ; 
WORRY FREE WARRANTY - This USERTERM :- FALSE ; 
is our third year with North Star with a WRITELN ; 
reputation of only the finest service (coll WHILE NOT EOF(TRANSFILE) DO XMITRDFILE; 


North Star for a reference) all repairs are 
handled through our store service center. 


Mo] := CHR(13) ; 
и) := CHR(10) ; 


Ml 2 |:sCHR(?) ; 

*CONTINENTAL U.S. ONLY UNITWRITE(8,M,5,0,1) ; 
UNITWAIT(8) ; 

LONG ISLAND | UNITREAD(B,M,18,0,1) ; 
COMPUTER GENERAL STORE UNITWAIT(8) ; 
103 ATLANTIC AVE. LYNBROOK NEW YORK 11563 M[0] :- Т”; 
(516) 887-1500 Mli] := "8°; 
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Listing 2 continued: 


‘= "т! 
= "Үү! 
{= CHR(13) 
:= CHR(10) 
UNITWRITE(8,M,9,0,1) ; 
UNITWAIT(8) ; 
UNITREAD(8 
UNITWAIT(8) : 
mlo] := 'р' 


D 
М(2 
M[5] := CHR(13) ; 


UNITWRITE(8,M,4,0,1) ; 
UNITWAIT(8) ; 
UNITREAD(8,M,15,0,1) ; 
UNITWAIT(8) ; 
REPLACEFILE ; 
IF NOT USERTERM 
THEN WRITELN('TRANSFER COMPLETE') 
ELSE WRITELN('TRANSFER TERMINATED BEFORE COMPLETION') ; 
WRITELN(CDCFILENAME, ' IS A CDC PERMANENT FILE") 
END 
ELSE WRITELN('NO FILE TRANSFERRED') 


S GR GR GÉ GE GRE 
0-3 сол UP n 


че фа 


M,10,0,1) ; 


са че «аз 


п н 
сэ 
Фе 


END 


ELSE WRITELN('NO FILE TRANSFERRED’ ) 
END ; (* PROC TRANSMITFILE *) 


PROCEDURE PRNTHELP ; 
(* THIS PROCEDURE PRINTS OUT THE MENU OF CONTROL KEY COMMANDS. *) 


BEGIN (* PROC PRNTHELP *) 
WRITELN ; 
WRITELN ; 
WRITELN(' CONTROL-E--->EXIT TO UCSD SYSTEM.') ; 
WRITELN(' CONTROL-S--->SHIFT TRANSFER MODES (NORMAL<-->ASCII). 9; 
WRITELN(' CONTROL-R--->RECEIVE FILES.') ; 
WRITELN(' CONTROL-T--->TRANSMIT FILES.') ; 
WRITELN(' CONTROL-H--->DISPLAY ABOVE CONTROL COMMANDS.') ; 
WRITELN 
END ; (* PROC PRNTHELP *) 


BEGIN (* MAIN PROGRAM - TERMINAL EMULATOR *) 
PRNTHELP ; 
WRITELN(' PLEASE TYPE RETURN FOR LOGIN MESSAGE IF NOT LOGGED IN.'); 
STATREG1.BVAR :- TRUE ; 
STATREGS.BVAR := TRUE ; 
STATREG1.STATREGADDR := -1007 ; 
STATREGS.STATREGADDR := -991 ; 
STATREG1.BVAR :- FALSE ; 
STATREGS.BVAR := FALSE ; 
UNITCLEAR(8) ; 
UNITCLEAR(1) ; 
FOREVER :- TRUE ; 
WHILE FOREVER DO Listing 2 continued on page 486 
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Text continued from page 476; 


pointer into a Boolean packed array. 
Since the memory address associated 
with this field has been previously set 
to the address of the status register, 
and because a pointer type is merely 
an address of a memory location, we 
now have a pointer into the in- 
dividual bits of the status register. 

In Emulator Mode, the status bits 
associated with the two ports are al- 
ternately tested. If input is detected at 
the remote port, a unitread instru- 
tion is executed to fetch the character, 
followed by a unitwrite command to 
the console. These instructions are 
UCSD Pascal low-level intrinsics for 
accessing a peripheral device. Line- 
feeds (ASCII character 10) are not 
echoed. At the end of a line, the 
Cyber transmits a carriage return 
followed by a linefeed. On the Micro- 
engine a carriage return implies a 
linefeed, so the linefeed from the 
Cyber is redundant. If input is de- 
tected at the console port, a “unit- 
read” is initiated to fetch the charac- 
ter. The character is first checked to 
determine if it is one of the previously 
discussed control-key commands, in 
which case the appropriate action is 
taken. If the character is not a control 
character, the emulator assumes it is 
meant for the Cyber, and it is 
transferred to the remote port by ex- 
ecution of a "unitwrite" command. 

Input to the remote port is given 
priority over input to the console port 
so that the stream from the Cyber is 
not interrupted. This is implemented 
by placing the code for testing the re- 
mote-port status bit in a "while" loop 
and the code for testing the console- 
port status bit in an "if" statement in 
the main program. As long as char- 
acters are being received at the 
remote port, the emulator will con- 
tinue to read them and echo them to 
the console. Only when there are no 
more characters detected at the 
remote port is the console-port status 
bit checked. Even then, only one 
character is accepted before the 
remote-port status bit is again tested. 
Consequently, characters entered at 
the console while information is being 
sent by the Cyber are displayed, but 
ignored. 
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Listing 2 continued: 


BEGIN 
WHILE STATREGB. 
BEGIN 
СЕКЕ 
UNITWAIT(B) 
IF овр(т[о] 


STATPTRSTATREG| 1 ]=TRUE DO 


T,1,0,1) ; 


) <> 10 


THEN BEGIN 
UNITWRITE(1,1,1,0,1) ; 
UNITWAIT(1) 


END 
END ; 


IF STATREG1.STATPTRSTATREG| 1 |=TRUE 


THEN BEGIN 


UNITREAD(1,T,1,0,1) ; 
UNITWAIT(1) ; 


SKIP : 


- FALSE ; 


IF orD(T[0])=05 
THEN BEGIN 


FOREVER :* FALSE ; 
SKIP := TRUE 
END ; 


IF orD(T[0])=18 
THEN BEGIN 


RECEIVEFILE ; 
SKIP := TRUE 


END ; 
IF oRD(T[0])=20 


THEN BEGIN 
TRANSMITFILE ; 
SKIP :- TRUE 
END : 
IF oRD(T[O])=19 
THEN BEGIN 
CHARMODE ; 
SKIP := TRUE 
END ; 


IF ORD(T[0])=08 THEN PRNTHELP ; 
IF SKIP=FALSE 
THEN BEGIN 


UNITWRITE(8,T,1,0,1) ; 


UN 
END 
END 
END 
END. 


File transfer from the Cyber to the 
Microengine is performed by the pro- 
cedure RECEIVEFILE. The transfer is 
implemented by generating an 


OLD, filename 


IAF command to fetch the file from 
your Cyber file space. The procedure 


ITWAIT(B) 


then waits for a READY response 
from the Cyber. If it does not receive 
the response, the routine assumes that 
the file was not found, that is, the 
Cyber actually generated a 


filename NOT FOUND 


response. 


In the latter case, an error message 
is printed at the console and Emulator 
Mode is resumed. You must then re- 
enter Keceive Made to reattempt the 
file transfer. It is because of this type 
of response by the Cyber that file 
transfers must be performed in the 
IAF NULL subsystem. The response 
made by LAF to commands differs be- 
tween IAF subsystems, and the file- 
transfer program was designed to ac- 
commodate the responses made in the 
NULL subsystem. 

If the file is successfully fetched, the 
routine generates a TAPE command, 
causing the Cyber to enter the TAPE 
subsystem under JAF. Performing the 
transfer in this subsystem is necessary 
since it is only in this mode that the 
Cyber generates an EOT (end-of-text) 
character to allow detection of trans- 
fer completion, The actual transfer is 
initiated by generating an IAF LIST 
command. 

The transfer is performed by 
reading the listed output from the 
Cyber, at the remote port, into a buf- 
fer in Microengine memory, BUFF1, 
consisting of an array of characters. 
Upon completion of the transfer, 
BUFF1 is written to Microengine disk. 
It is necessary to use this intermediate 
storage because of the activity of the 
Microengine disk-drive head as a file 
is written. At certain intervals as it is 
writing, the head must position itself 
to available partitions. In doing so, it 
misses a few characters, since the 
Cyber will not withhold its transmis- 
sion to allow positioning of the disk 
head. This, of course, is allowed for 
when writing from Microengine 
memory to disk, and so the writing of 
the file to Microengine disk is post- 
poned until the file transfer is com- 
pleted. (Because of this use of inter- 
mediate storage, the size of Microen- 
gine memory places a limit of 32,767 
characters on the size of files received 
from the Cyber.) 

During the transfer, certain charac- 
ters must be noted. If you have ге- 
quested echoing of the file to the con- 
sole as it is transferred, a “writeln” 
command must be generated if a car- 
riage return (ASCII character 13) is 
detected from the Cyber. As in 
Emulator Mode, a linefeed is redun- 


dant and must not be echoed to the 
screen. 

The detection of an EOT (ASCII 
character 17) indicates the completion 
of the transfer. If the transfer is ter- 
minated by detection of an EOT char- 
acter, a suitable message is written to 
the console, BUFF1 is written to 
Microengine disk, the file is cataloged 
and closed, and Emulator Mode is re- 
sumed. 

If, during file transfer, an S is 
entered at the console keyboard, it is 
transmitted to the Cyber, causing the 
listing of the file to be terminated. À 
termination message is written to the 
console screen and Emulation Mode 
is resumed without writing BUFF1 to 
Microengine disk. 

Since [AF was placed in the TAPE 
subsystem in order to enable the de- 
tection of an EOT mark, it must now 
be returned to the NULL subsystem. 
This is done, before returning to 
Emulator Mode, by generating a Nor- 
mal command to IAF. If, however, 
you have been operating in ASCII 
Mode, you will want to remain in 


SciTronics introduces... 


REAL TIME CLOCKS 


with full Clock/Calendar Functions 


The Worry-free Clocks for People 
Who Don't Have Time to Worry!! 


TT 


сжег 


att № 


What makes thern worry-free? 


е Crystal controlled for high 
(.002%) accuracy 


е Lithium battery backup for contin- 
uous clock operation (6000 hrs!!!) 
е Complete software in BASIC- 


including programs to Set and 
Read clock 


e Clock generates interrupts 
(seconds, minutes, hour) for | 
foreground/background operation 


Applications: 
° Logging Computer on time 
е Timing of events 


* Use it with the SciTronics Remote 
Controller for Real Time control 
of A.C. operated lights and ap- 
pliances 


Circle 374 on inquiry card. 


that mode. To this purpose, a 
Boolean variable, ASCII, is main- 
tained to keep track of the character 
mode. If ASCII is true, the character- 
set mode is switched to ASCII before 
returning to Emulator Mode. 

Transmission of a file from the 
Microengine to the Cyber is per- 
formed by the procedure TRANS- 
MITFILE. After you are prompted for 
the name of the Microengine file to be 
transferred, the file is opened and you 
will be prompted for the name under 
which the file is to be cataloged on the 
Cyber. Keying in STOP in place of 
either file name will terminate Trans- 
mit Mode and resume Emulator 
Mode without initiating the transfer. 
The transfer is performed by generat- 
ing a 


NEW, Cyber filename 


IAF command, thus creating a new 
primary local file on the Cyber and 
listing the Microengine file to the 
Cyber. Since a new primary file is 
created, the user must take care to 


Versions available for: 

ә 5-100 bus computers 

ә Apple I] computer 

e SciTronics RC-80 
Owners 


Send SciTronics Inc. 

Check ог $53 S. Clewell St., Р.О. Box 5344 
Bethlehem, PA 18015 

(215) 868-7220 


Please list system with which you plan to use 
controller в Master Charge and Visa | 
СОР» accepted. PA residence add sales tax. 


RTC-100 $159 
ATC-A $129 
RC-B0CK $109 


о 
order to: 
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save the old primary file before enter- 
ing Transmit Mode. 

Before the transfer is initiated, 
BLKEDIT mode is entered in IAF by 
generating a 


TERM,BLKEDIT 


command. BLKEDIT mode is de- 
signed to allow multiple-line input 
from a terminal to the Cyber, rather 
than line-by-line transmission. In this 
mode, the file transmission can be 
viewed as a stream of characters in- 
stead of a series of lines. Thus, the 
Microengine does not have to wait 
for the Cyber to accept each line be- 
fore transmitting the next. 
Following the command, a 


TEXT 


IAF command is generated to allow 
the file transmitted from the Micro- 
engine to be read into the newly de- 
fined CYBER file. Then, the nested 
procedure XMITRDFILE performs 
the transfer, When the transfer is 
completed, BLKEDIT mode is ter- 
minated and Cyber filename is cata- 


loged on the Cyber by generation of 
TERM, TTY, and REPLACE IAF 
commands. 

In addition to the two transfer rou- 
tines (with nested procedures) and the 
emulator (main) routine, there are 
two other procedures: 

1. CHARMODE allows the user to 
choose the character-set mode (Nor- 
mal or ASCII) for file transfer. It is 
accessed by entering a Control-S 
while in Emulator Mode. 

2. PRNTHELP lists the menu of 
control commands available to the 
user in Emulator Mode. PRNTHELP 
is accessed by entering Control-A 
while in Emulator Mode. 


Limitations, Tradeoffs, Extensions 

Our file-transfer system has been 
used extensively at data rates up to 
1200 bps (bits per second) and has 
proven successful in its intended pur- 
pose. The system does contain some 
limitations, however, either due to 
tradeoffs between versatility and sim- 
plicity or as a result of the inherent 
qualities of the machines. One such 


limitation is the constraint that all file 
transfers must be performed under 
the Cyber NULL subsystem. Ав 
described earlier, this is necessary 
since the program must test for cer- 
tain responses from the Cyber, Ori- 
ginally, a "busy wait," in the form of 
an empty Pascal "for" loop, was used 
to halt program execution until the 
Cyber had generated its response. In 
this way, the Microengine did not 
have to wait for a specific response, 
but only had to make sure that it gave 
the Cyber sufficient time to generate 
it, Because of the variation in 
response time by the Cyber, coupled 
with the rapid processing of the 
Microengine, the range of the loop 
bounds had to be made very large to 
insure that the Cyber had completed 
its response before the Microengine 
resumed execution of the file-transfer 
program. So instead of employing the 
"busy wait," the program was 
tailored to the responses made by the 
Cyber in the NULL subsystem. This 
approach was cleaner and more effi- 
cient but was chosen at the cost of 
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versatility. The program сап be ех- 
tended to accept responses made 
under other subsystems as well, but 
this would lengthen the program size 
considerably. 

Another such limitation is the re- 
striction on the size of files trans- 
ferred from the Cyber to Microengine 
disk, due to the use of a memory buf- 
fer. A large file can be transferred by 
dividing it into smaller files on the 
Cyber, transmitting the files sepa- 
rately and merging them at the 
Microengine. If more memory is 
available, the buffer size can be in- 
creased to allow the transfer of large 
files. 

The file-transfer system might also 
be extended to allow the transfer of 
object-code files. Due to the incom- 
patibility of binary codes on the two 
machines, a remapping of the codes 
would be required for file transfers in 
both directions. Again, this enhance- 
ment would considerably increase the 
size of the transfer program. 

When we designed the file-transfer 
system, we intended it to be adapted, 
with minimal modification, to other 
microcomputers and minicomputers. 
The program was also designed for 
eventual use as a skeleton of a file- 
transfer system for a network of com- 
puters in the Department of Com- 
puter Science at Colorado State 
University, 

At present, the system has been 
adapted to an Altair 8800 and an 
[ntertec SuperBrain. The primary 
modification made to the program, in 
order to adapt it to the Altair, was in 
the emulator section. In the Microen- 
gine, the serial-port status registers 
аге memory-mapped and can be 
tested using the Pascal record con- 
struct presented earlier. The ports on 
the Altair cannot be tested in this 
manner. The UCSD Pascal system 
allows assembly-language linking to 
Pascal programs, however, and so 
the adaptation to the Altair was made 
possible by the addition of two as- 
sembly-language functions, one to 
test the port to the Cyber and one to 
test the port connected to the system 
console. (The listing of modifications 
to the file-transfer-system program 
can be obtained from the authors.) m 
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Ada, Ап Introduction, 
Ada Reference Manual, 
Henry Ledgard. New York: 
Springer-Verlag, 1981; 26.5 
by 18.75 cm, 373 pages, soft- 


cover, ISBN 0387-90568-5, 
$12.95. 
Apple BASIC for Business, 


For the Apple И, Alan } 
Parker and John F Stewart. 
Reston VÀ: Reston Publish- 
ing, 1981; 17.5 by 23.5 cm, 
301 pages, softcover, ISBN 
0-8359-0226-1, $14.95; hard- 
cover, ISBN 0-8359-0228-5, 
$17.95. 

Beyond COBOL, Gary D 
Brown. New York: John 
Wiley & Sons, 1981; 15.5 by 
23.5 cm, 200 pages, hard- 
cover, ISBN 0-471-09030-1, 
$17.50. 

Computer Peripherals, 
Barry Wilkinson and David 
Horrocks. New York: Crane 
Russak & Company, 1981; 
15.5 by 23.5 cm, 310 pages, 
softcover, ISBN 0-340- 
32652-3, $19.75. 

Data Processing with 
Applications, 2nd ed, Robert 
J Condon. Reston VÀ: Res- 
ton Publishing Company, 
1981; 15.5 by 23.5 cm, 477 
pages, hardcover, ISBN 
0-B359-1254-X, $16.95. 

Digital Circuits and 5ys- 
tems, Richard L Castellucis, 
Reston УА: Reston Publish- 
ing Company, 1981; 16 by 
23.5 cm, 332 pages, hard- 
cover, ISBN 0-8359-1297-3, 
$18.95. 

Executive Computing, 
How to Get It Done on Your 
Own, john М Мемїзоп, 
Reading MA: Addison-Wes- 
ley, 1981; 16 by 23.5 cm, 319 
pages, softcover, ISBN 0-201- 
05248-2, $8.95. 

50 Programs in Basic for 
the Home, School & Office, 
Jim Cole. Woodsboro MD: 
ARCsoft Publishers, 1981; 14 
by 21.5 cm, 80 pages, soft- 
cover, ISBN 0-86668-002-0, 
$9.95. 

Finite Elements, An Intro- 
duction, Volume I, Егіс 


Becker, Graham F Carey, and 
J Tinsley Oden. Englewood 
Cliffs NJ: Prentice-Hall, 
1981; 15,5 by 23.5 сіп, 258 
pages, hardcover, ISBN 0-13- 
317057-8, $24.95. 

Flight Deck Uses for the 
HP-41C, Volume I, Melvin N 
Peterson. San Francisco СА; 
MNP Star Enterprises, 1981; 
13.5 by 21.5 cm, 59 pages, 
softcover, ISBN 0-938880- 
01-2, $12. 

The Hexadecimal Chroni- 
cles, Don Lancaster. In- 
dianapolis IN: Howard W 
Sams & Company, 1981; 21.5 
by 28 cm, 377 pages, soft- 
cover, ISBN 0-672-21802-X, 
$17.95, 

How to Get Started with 
CP/M, Carl Townsend. Bea- 
verton OR: dilithium Press, 
1981; 14 by 22 cm, 127 pages, 
softcover, ISBN  0-918398- 
32-0, $9.95, 

Introduction to Computers 
and Information Processing, 
Language Edition, Don 
Casse] and Martin Jackson. 
Reston VA: Reston Publish- 
ing Company, 1981; 18 by 24 
cm, 472 pages, hardcover, 
ISBN 0-8359-3150-1, $19.95. 

An Introduction to Com- 
puter Programming and Data 
Structures Using MACRO-11, 
Harry R Lewis. Reston VA: 
Reston Publishing Company, 
1981; 18,5 by 24 cm, 241 
pages, hardcover, ISBN 0- 
8359-3143-9, $18.95. 

Jewels of Formal Language 
Theory, Arto Salomaa. 
Rockville MD: Computer 
Science Press, 1981; 16 by 
23.5 cm, 144 pages, hard- 
cover, ISBN 0-914894-69-2, 
$24.95. 

Knowledge and the Flow of 
Information, Fred I Dretske. 
Cambridge MA: The MIT 
Press, 1981; 16 by 24 cm, 273 
pages, hardcover, ISBN 0- 
262-04063-8, $18.50. 

Microcomputer Power 
Series, Data Management 
Techniques, John P Grillo 
and | D Robertson. Dubuque 
LA: Wm C Brown Company 
Publishers, 1981; 21.5 by 28 
cm, 208 pages, softcover, 
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Books Received 


ISBN 0-697-09954-7, $16.95. 
Microcomputer Power 
Series, Guide to System Ap- 
plications. Same as above; 
288 pages, softcover, ISBN 
0-697-09952-0, $17.95. 
Microcomputer Power 
Series, Introduction to 
Graphics. Same as above; 
144 pages, softcover, ISBN 
0-697-09953-9, $15.95. 
Microcomputer Power 
Series, Techniques of BASIC. 
Same as above; 272 pages, 
softcover, ISBN 0-697-09951-2, 
$18.95. 
Microsystems 81, Proceed- 


| ings of the 4th Annual Con- 


ference (London, March 
11-13, 1981). Westbury 
House, division of IPC 
Science and Technology 
Press (POB 63, Bury Street, 
Guilford, Surrey, England, 
GU2 5BH), 1981; 16.5 by 23.5 


| cm, 124 pages, softcover, 


ISBN 0-86103-046-X, £12.50. 
Osborne 16-Bit Micropro- 
cessor Handbook, Adam 
Osborne, Gerry Kane. 
Berkeley CA: Osborne/ 
McGraw-Hill, 1981; 18 by 23 
cm, 771 pages, softcover, 
ISBN 0-931988-42-X, $19.95. 
Pascal Programs for Scien- 
lists and Engineers, Alan К 
Miller. Berkeley CA: Sybex, 
1981; 18 by 23 cm, 374 pages, 
softcover, ISBN 0-89588- 
058-Х, $16.95. 
Representations, Philo- 
sophical Essays on the Foun- 
dations of Cognitive Science, 
Jerry A Foder, Cambridge 
МА: The MIT Press, 1981; 16 
by 24 cm, 343 pages, hard- 
cover, ISBN 0-262-06079-5, 
$20. 
67 Ready-To-Run Pro- 
grams тп BASIC: Graphics, 
Home & Business, Education, 


Games, William Scott Wat- 
son, Blue Ridge Summit РА: 
Tab Books, 1981; 13.5 by 21 
cm, 182 pages, softcover, 
ISBN 0-8306-1195-9, $6.95; 
hardcover, ISBN 0-8306- 
9660-1, $12.95. 

Sociological Methods & 
Research, Volume 9, Number 
4, edited by David R Heise. 
Beverly Hills CA: Sage Publi- 
cations, 1981; 13.5 by 21.5 
cm, 141 pages, softcover, 
ISSN 0049-1241, $5.50. 

Structured Requirements 
Definition, Ken Orr, Topeka 
KS: Ken Orr and Associates, 
1981; 15 by 23 cm, 235 pages, 
softcover, ISBN 0-9605884- 
0-Х, $25. 

Taming Your Computer, A 
Guide for Business and Pro- 
fessional People, Jerome 
Kanter. Englewood Cliffs NJ: 
Prentice-Hall, 1981; 18.5 by 
24 cm, 246 pages, hardcover, 
ISBN 0-13-884403-8, $17,95; 
softcover, ISBN 0-13-884395- 
3, $8.95. 

Telecommunications Man- 
agement for Business and 
Government, 2па ed. Larry 

А Arredondo, edited by 

Harry Newton. New York: 
Telecom Library, 1981; 21.5 
by 28 cm, 270 pages, soft- 
cover, ISBN 0-936648-07-4, 
$30. 

32 BASIC Porgrams for the 
Apple Computer, Tom Rugg 
and Phil Feldman. Beaverton 
OR: dilithium Press, 1981; 
13.5 by 21 cm, 284 pages, 
softcover, ISBN  0-918398- 
34-7, $17.95. 

The Year of the Robot, 
Wayne Chen. Beaverton OR: 
dilithium Press, 1981; 13.5 Бу 
21 cm, 182 pages, softcover, 
ISBN 0-918398-50-9, $7.95. m 


This is a list of books received at BYTE Publications during this 
past month. Although the list is not meant to be exhaustive, its 
purpose is to acquaint BYTE readers with recently published titles 


in computer science and related fields. We regret that we cannot 
review or comment on all the books we receive; instead, this list is 
meant to be a monthly acknowledgment of these books and the 
publishers who sent them. 


Information Hiding in Pascal 


Packages and Pointers 


Michael] В Feldman 
Department of Electrical Engineering and Computer Science 
The George Washington University 
Washington DC 20052 


Information hiding is the principle that allows pro- 
grams written at a high level to be insulated from messy 
low-level details. This principle fosters program reliabili- 
ty for two related reasons: 


ә Since low-level details are relegated to lower-level pro- 
grams (procedures, functions, macroinstructions, etc), 
they can, in principle, be coded once, instead of once per 
program. Thus, the detailed code need be debugged only 
once. Moreover, the calling programs cannot disturb 
them because they cannot gain access to these details. 
eHigh-level programs, being insulated from low-level 
details, can be written more cleanly, making them easier 
to maintain. Since higher-level programmers know that 
lower-level details have already been debugged, they can 
concentrate on their assigned task—writing the higher- 
level material, 


Information hiding is equally valid for single- and 
multi-programmer tasks. It is clear that even a single pro- 
grammer can benefit from writing low-level code only 
once. 


What Is a Package? 

One important application of the information-hiding 
principle is in the definition, in some programming 
language, of new data types not already supported. 
Pascal, for example, does not support complex 
numbers —at least in the standard language. А package, 
also called a class or data abstraction, is an encapsulation 
of a new data type, together with a set of primitive func- 
tions or procedures that handles the details of creating in- 
stances of the new type and performing operations on it. 

To continue with our example of complex numbers, a 
complex-number package generally contains the follow- 
ing parts: 


è a definition of complex data as consisting of a real part 
and an imaginary part 


ea method to be used by higher-level programs іп 
creating new complex data, given two integers or real 
numbers to serve as the real and imaginary components 
€ а set of operations on complex numbers so higher-level 
programs can do arithmetic on complex numbers without 
needing access to the details of what complex numbers 
look like internally 


Such a set of operations should ordinarily be minimal 
(without redundant operations) and complete (ie: calling 
routines don’t need any additional operations to do 
everything required). For complex numbers, we would 
need sum, difference, product, quotient, and absolute 
value or magnitude operations, plus some comparison 
operations, such as equals, less than, greater than, etc. 
The general idea is that this extended data type “comes 
with” the same general level of support offered by the 
base language for integers and real numbers. 

Ideally, a package should be defined by two pieces: a 
functional specification of the type and its operations, 
which gives a list of the legal operations and a description 
of what each operation does (not how), and a group of 
programs implementing the operations and responsible 
for handling the messy lower-level details. 

Jean Ichbiah, developer of the new Ada language, ex- 
plains the package idea by referring to a wrist- 
watch—say, one of the new digital ones with many 
features. The owner's guide describes the watch's 
features, explaining what each button does (time, date, 
light, set alarm, and so on). The user receives a warranty 
from the manufacturer that the watch will perform as 
advertised. It is not necessary to know anything about 
how the watch works to use it effectively. Furthermore, 
the manufacturer would probably refuse to honor the 
warranty on a watch whose internal circuits have been 
tampered with. So, the internal parts of a watch are—we 
hope—packaged to discourage tampering. Indeed, more 
complex equipment is often packaged with a lock or seal. 
This way, only an authorized technician can get inside, 
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or an attempt by a user to get in will be obvious and void 
the warranty. 

ichbiah asserts that software producers are going to be 
called upon more and more to guarantee their products. 
However, it will be difficult to give an effective warranty 
on products whose reliability has not been proven (at 
least to our own satisfaction; recalls occur in many in- 
dustries). More important, it is difficult to guarantee a 
product whose internal parts can be tampered with by a 
user. Packages, then, are a way to foster warrant- 
ableness. 

There are several programming languages that support 
variations on the package theme. The language 
СІМІЛ,А67, used more in Europe than in the United 
States, provides a similar concept called class; experimen- 
tal languages such as Concurrent Pascal, CLU, and 
Alphard support the idea in one form or another, and 
Ada emphasizes packages by that name as an important 
principle of modular design. Standard Pascal does not 
support packages as such; let us examine how we can im- 
plement their principle in Pascal. 


Packages in Standard Pascal 

À package should consist of a functional specifica- 
tion—ideally recognized by the compiler—and an im- 
plementation module, Pascal has no facility for 
separating the specification part from the implementation 
part. Therefore, we write the specification part, in an ap- 


Did you remember to remove 
your Priority One insert? If not 
please turn back to page 64 and 
tear it out. 
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propriate style, as a block comment. 

Also implicit in the notion of a package is the fact that 
we can physically isolate the package from other 
packages and calling programs. Unfortunately, Pascal is 
not much help here, since neither a compile-time facility 
for copying separate pieces of source text into a source 
file nor a facility for separate compilation of packages is 
supported. Many implementations of Pascal provide one 
or both of these, but this discussion is limited to the 
possibilities of the standard language. 

Another limitation of Pascal is that all type definitions 
must appear in one group following a "type" keyword, 
and these must appear before all code for functions and 
procedures. This hinders the ability to group a type 
definition with all its operations, another type to be 
grouped with its operations, and so on. Once again, there 
are some implementation-dependent relaxations of this 
rule. 


А Pascal Complex-Number Package 

To summarize the previous sections, Pascal does not 
permit the direct production of packages because of its 
lack of separate compilation facilities and its rigid syntax 
for defining new types. With some good programming- 
style conventions, however, and perhaps a bit of manual 
preprocessing of the source code, a fairly good approx- 
imation can be achieved, 

How shall we implement a complex-number package? 
Let us define a Pascal type called COMPLEX as a record 
with real and imaginary components: 


type COMPLEX = 
record REALPART: real; 
ІМАСРАЕТ: real 
end; 
We could then declare variables of type COMPLEX: 
var À, B, C, D, E, F: COMPLEX; 


and set А, B, and C as follows: 


A.REALPART :- 1.5; АЛМАСРАЕТ :- —3.7; 
B.REALPART := 2.0; BIMAGPART := —5,.1; 
C.REALPART := 0.0; C.IMAGPART := 4.1 


How shall we do arithmetic on complex numbers? Sup- 
pose we defined a procedure: 


procedure CADD(C1, C2: 
RESULT: COMPLEX) 


COMPLEX; var 


The complex sum RESULT is a complex number that 
gives: 


RESULT.REALPART := C1.REALPART + 
C2.REALPART; 
RESULT.IMAGPART := C1.IMAGPART + 
C2.IMAGPART 


Writing this procedure would be quite straightforward, 
and we could do the equivalent of saying D = A + Bby 
writing: 


CADD(A,B,D) 


Things start looking messier when we try to emulate a 
more complicated expression like D = A + B + C. We 
would then have to write something like: 


CADD(A,B,E); CADD(C,E,D) 


As the expression gets longer, we need more separate 
calls to the CADD procedure, each doing only a single 
operation. It would be better if we could write an expres- 
sion, as we would if we were dealing with integers or real 
numbers. In other words, can we turn CADD into a func- 
tion, then write: 


D := CADD(A, CADD(B,C)) 


which is much cleaner (especially in longer expressions)? 

Writing functions to do this operation, and others like 
difference, product, quotient, etc, would be easy if our 
Pascal functions looked like: 


function CADD (C1, C2 : COMPLEX) : COMPLEX 


that is, if functions could return complex numbers as 
value. Pascal sets up an obstacle here: functions can 
return only scalar types, and COMPLEX is a structured 
type, a record. What can we do? 


Enter the Pointer 

What is a pointer? It is an abstraction of the idea "the 
data at the address: ..." Pointers exist in many program- 
ming languages, notably PL/I. А pointer in Pascal is 
written in publication language as !. Since many im- 
plementations use the symbol @ instead, we shall use it 
as well. 

Іп Pascal, you can declare a variable to be a pointer: 


var Р: @INTEGER 


which is read "P is a pointer to an integer." Pascal, differ- 
ing from PL/I, for example, requires not only a declara- 
tion of all pointers, but also a declaration of the type of 
thing pointed to. This is a protection against using 
pointers indiscriminately to point to different things at 
different times and is a reflection of the Pascal "strong- 
typing" philosophy. P is read "the thing pointed to by 
P." 


Pointers must be used with care. In fact, it is often said 
that "pointers are to data what СОТО)» are to program 
code,” But in appropriate situations, pointers in Pascal 
are extremely useful. 

Pascal textbooks illustrate pointers as a way to link 
nodes in a list or tree structure, and many of you are 
familiar with this application. What is not usually 
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discussed in the texts is, first, that pointers don't have to 
be used as that kind of link, and second, that pointers are 
scalar types, and thus may be returned as function 
values. 


Listing 1: Pascal programming examples (see the text for 
details). 


(1a) 
type COMPNUM = 
record 
REALPART, IMAGPART: real 
end; 
COMPLEX = @COMPNUM 
(1b) 


function MAKECOMP (R,I: real): COMPLEX; 

var P: COMPLEX; 

begin NEW (Р); 
P@.REALPART := Н; P;. IMAGPART : = I; 
MAKECOMP := P 

end: 


(Ze) 


function RE( C: COMPLEX): real; 
begin RE :2 C@.REALPART end; 

function IM( C: COMPLEX): real; 
begin IM : я C@.IMAGPART end; 


(1d) 
function CSUM ( X,Y : COMPLEX): COMPLEX; 
begin 
CSUM := MAKECOMP (RE(X) + RE(Y), IM(X) + IM(Y)) 
end; 
(1e) 
function CEQUALS ( X, Y: COMPLEX ): Boolean; 
begin 
CEQUALS := RE(X) = REG) & IM(X) = IM(Y) 
end; 
(1f) 
type COMPNUM = 
record 
REALPART, IMAGPART: real; 
TEMPORARY: Boolean 
end; 
(1g) 


function MAKECOMP {R, I; real): COMPLEX; 

var P: COMPLEX; 

begin NEW(P); 
PQ.REALPART := R; 
P@.IMAGPART := I; 
P@.TEMPORARY: = TRUE; 
MAKECOMP := Р 

end; 
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We can use pointers advantageously in creating our 
package for complex numbers. Instead of using the type 
COMPLEX to name our complex-number record, let us 
rename that record COMPNUM and use COMPLEX to 
refer to a pointer to a COMPNUM, as shown in listing 
la, Declaring variables as in: 


var A, B, C, D, E, F : COMPLEX 


does not create six records—only six pointers, The 
records come into being later. 

We can give a calling program an easy way to create a 
complex number by noticing that the Pascal predeclared 
function NEW can be used to create instances of a type at 
execution time. A call such as NEW(P), where P is a 
pointer to some type, creates space for an instance of that 
type, returning the location of the new instance in P. We 
can now write a Pascal function MAKECOMP, as in 
listing 1b. 

MAKECOMP creates a new complex number with real 
and imaginary parts and returns a pointer to that new 
number as its value. А user can then write: 


A := MAKECOMP(2.0, — 5.5) 


and, assuming that A is of type COMPLEX, never realize 
what is going on at the lower level. 

We can further insulate the user from the "dot" nota- 
tion of Pascal records and any concern with pointers by 
writing two functions that access the real and imaginary 
components (see listing 1c). Given that Y is of type real, 
Y :— RE(A) looks much like the corresponding notation 
{тот mathematics. 

At this point, we can start writing other functions to do 
complex arithmetic. All such functions can now be writ- 
ten with arguments and return values of type COMPLEX, 
and no further reference must ever be made to lower-level 
implementation details. For example, see the code for 
CSUM in listing 1d. A function to determine if two com- 
plex numbers are equal might be written as in listing 1e. 


Giving Back the Memory 
This would all work very well, except for one problem. 
If we were to write the complex-expression equivalent of: 


E = (A X B) + (C X D) 
[Е: = CSUM(CPROD(A,B),CPROD(C,D))] 


our scheme would call NEW to get space for the tem- 
porary results CPROD(A,B) and CPROD(C,D), as well 
as for the final sum of the two. What happens to the two 
temporary records we created? 

They remain allocated and will not be reused. Con- 
tinual use of expressions like this will allocate temporary 
space that will not be recovered. Eventually, our pro- 
gram will run out of dynamic-memory space (usually 
called heap space) and "bomb," even though we're not 
actually using all that space. 


(1h) 
procedure CASSIGN (var СІ, C2: COMPLEX); 
begin 
if Cl <> nil then DISPOSE(C1); 
(* if Cl already points to something °) 
СІ := MAKECOMP(RE(C2), ІМ(С2)); 
C1@.TEMPORARY := FALSE 
end; 
procedure CRELEASE (C1: COMPLEX); 
begin 
if CIg.TEMPORARY then DISPOSE(C1) 
end; 


(19 
function CSUM(X,Y: COMPLEX): COMPLEX; 


begin 
CSUM := MAKECOMP(RE(X) + RE(Y), IM(X) + IM(Y)); 
CRELEASE(X); CRELEASE(Y) 

end; 


Pascal, in most reasonable implementations, has a 
built-in function DISPOSE(P) that, given a pointer P, 
returns whatever is pointed to by P to the heap. It's the 
inverse of NEW, The problem is for our system to be able 
to discern whether a given complex is temporary, as in 
the intermediate expressions above, or permanent, like 
A, B, C, D, and E. 

One way to do this is to add to each record a Boolean 
field TEMPORARY that is set to TRUE by 
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MAKECOMP. This changes the declaration of COMP- 
NUM to that shown in listing 1f. It also changes the 
МАКЕСОМР function to that shown in listing 1g. Two 
questions remain: how to designate permanent complex 
numbers, and how to DISPOSE of temporary ones. 

The first question is answered by noticing that the only 
time we need a permanent complex number is when we 
are assigning it to a declared variable. To do this, we 
write a procedure CASSIGN(C1, C2), which copies C2 
into СІ, replacing the assignment (:=) operation and 
setting TEMPORARY to false. 

To dispose of temporary structures, we can write a 
procedure CRELEASE(C) that calls DISPOSE if C is tem- 
porary. We have to call CRELEASE in each of our 
arithmetic functions so input arguments to these func- 
tions can be given back, if temporary. The CASSIGN 
and CRELEASE procedures are seen in listing 1h. 

This may be messy. But since Pascal will not "collect 
the garbage" automatically, it's about the only way to 
reclaim the storage. Ав an example of where to use 
CRELEASE, consider the revised CSUM in listing 1i. À 
typical assignment statement might be: 


CASSIGN(A, CSUM(B, CPROD(C,D))) 


which is equivalent to A = B + C x D. 
We could go on and on, but you can fill in further 
details. We can summarize by reiterating that choice of a 


(| | Applet Users Acquite Data ^ 


> | Шо АРА ABI 


ооооооооооооооооооооооооооооо 


ADALAB Is a small lab computer aystem with LARGE capabilltias (rom 
Interactive Microware, inc. 

ADALAB HARDWARE PACKS MORE POWER. , .for collecting data and com 
trolling your laboratory instruments. It Includes a 12-bit analog voltage input, а 
12-blt analog voltage output, 8 digital sense inputs, 8 digital control outputs, a 
32-bit real-time clock and two 16-bil thmers/countera . .ALL ON A SINGLE 
APPLE INTERFACE CARDI 

QUICKI/O SOFTWARE MAKES IT EASY. . .Simple commands іп BASIC give 
you control of atl hardware features of ADALAB. Semple programs and easy-to- 
use manuala уг!!! enable you to start using your ADALAB system right away. Ad- 
ditional software lor laboratory applications is available at extra cost. А com. 
plete selt-test diagnostic program із included to assura you that all ої the hard: 
ware is working properly and accurately. 


A * Saves time by eiiminating manual calculations. 
D е js нач to use because the manuals and software are complete and wall 
written 
* Saves money by adding convenience and utility to otder Instrumants. 
e Нав a great memory to store and organize experimental data. 
* {а varsatile; It works wilh many different instruments. 
В * (= more accurate {han в meter or chart recording. 
* (в fully supported by a dedictad team of acientists. 


GREAT PRICE/ PERFORMANCE. . .the ADALAB Add-on Package with inter 
face card, cables, sell-test module, QUICKI/OTM software and manuals Із 
available today for ONLY $495. 

Ри a complete, refleble computer syatem іп your laboratory FOR ONLY 
$3285, Including в 48K APPLE If" computer, disk drive, graphics/text printer, 
video monitor and ADALAB Add-on Package. 

Send Юг FREE hardware and software brochures or enclose $10 for corm 
plete manuals. For fastest eervice, call іп your ViSA/Master Card order NOW. 


Sealer Inquirles invited! "Trademarks of Apple Computer, Inc. 
affe INTERACTIVE MICROWARE, INC. 
ТТ, Р.О. Box 771, Dept.B State College, РА 18801 
CALL (814) 238-8294 for IMMEDIATE ACTION 
Сігсів 204 on Inquiry card. 


November 1981 © BYTE Publications inc 497 


good implementation strategy (pointers and records) and 
the right low-level primitive functions (MAKECOMP, 
RE, IM) has given us a healthy level of insulation for 
higher-level programs from messy details. Even fun- 
damental operations like sum and equals can be written 
using the notations of the application area, rather than 
the esoterica of the programming language. 

An objection could be made that we are paying a price 
in run-time efficiency by insisting on all these levels of in- 
sulation, each imposing either a subprogram call (and its 
overhead) or an indirect (pointer) reference (also with an 
associated overhead). There is no doubt that a price 
measured in machine performance is exacted here. We 
counter by pointing out that almost any device used in 
programming to increase people efficiency (and this in- 
cludes high-level languages) takes its toll in reduced 
machine performance. In today's world of fast and inex- 
pensive hardware, it's a price worth paying. 


The Specification Part 

The routines shown previously constitute part of what 
is usualy called the package body, namely, the 
implementing code for all the routines. Ideally, we should 
be able to write a section giving only functional specifica- 
tions, and this would be the only part visible to a user or 
calling program. 


Listing 2: The specification part of a package that states the 
complex-number data type. It is included in the Pascal program 
as a comment and explains what the attributes of the package 
are, but not necessarily how they work. 


(* package ComplexNumbers 


type COMPLEX details private 
function MAKECOMP (ВІ: real) : COMPLEX; 
function RE ( С; COMPLEX ) : real; 
function IM ( C : COMPLEX ) : real; 
function CSUM ( X,Y : COMPLEX ) : COMPLEX; 
function CDIFF ( X,Y : COMPLEX ) : COMPLEX; 
function CPROD ( X,Y : COMPLEX ) : COMPLEX; 
function СОПОТ ( X,Y : COMPLEX ) : COMPLEX; 
function CEQUALS ( X,Y : COMPLEX ) : Boolean; 
function CLESSEQ ( X,Y : COMPLEX ) : Boolean; 
function CGTREQ ( X,Y : COMPLEX ) : Boolean; 


...and possibly some complex I/O routines. °) 


Listing 3: А complex-number package written for the Pascal- 
like language Ada. 


function "*" (х,у: complex) return complex is 
НІ: float; 
begin 
В:- НЕ(х)"НЕ(у) - IM(x)*IM(y); 
1:- КЕ(х)"ІМ(у) + 1М(х)°ВЕ(у); 
return (В.Л): 
end; 
function "*" (x: float; y: complex) return complex is 
TEMP : complex; 
begin 
TEMP := (x * RE(y), x * ІМ(у)); 
return TEMP; 


end; 
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Since Pascal has no facility for separating these two im- 
portant sections, we shall write the specification part as a 
block comment. A specification part for complex 
numbers is shown in listing 2. 


Operator Overloading 

In writing our complex-number package in Pascal, we 
were forced to use prefix-function notation (іе: 
CSUM(X, Y), and so on). Ideally, a higher-level program 
should be able to write X + Y when X + Y is meant, 
and the compiler should be able to invoke the addition 
routine appropriate to the declared types of X and Y. 
Suppose, for example, that X and Y were vectors of in- 
tegers, If we had written a routine to add two vectors, 
there ought to be some way to inform the compiler that 
vector addition is what is meant by X + Y if X and Y are 
declared as vectors. In other words, instead of calling our 
complex-addition routine CSUM, we should be able to 
call it +, and let the compiler determine when its use is 
appropriate, 

To give an example of how this can be done in Ада, 
here are two functions, both called *, to do complex 
multiplication and multiplication of a complex by a real 
scalar (see listing 3). 

The two most important parts of this example are the 
two additional operators named * —the compiler can tell 
which one is meant, in an expression, by the types of the 
operands—and the fact that in Ada, unlike Pascal, struc- 
tures can be returned as function values. The pointer 
scheme used in this article is thus unnecessary in Ada. 

This technique of adding power to an arithmetic opera- 
tion, extending its range to cover new data types, is 
known as operator overloading. Several experimental 
languages have supported overloading; SNOBOLA is a 
major language in the "real world" that has supported it 
for more than ten years. But no widely used procedural 
language permits operator overloading. А the Ada 
language comes into wide use, many people will discover 
and appreciate its overloading facility, as well as other 
niceties that make packages easy to do. E 
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With an Apple II computer and а 
standard cassette-tape player, I have 
been able to store human voices in 
digital form and recall them later with 
relatively good fidelity, In fact, my 
48 K-byte Apple computer can store 
up to three minutes of digital voice 
data without additional hardware or 
disk storage. 

My experiments in this area began 
after reading other articles concerning 
the application of home computers to 
voice recording (see reference). These 
prompted me to try simple hardware 
additions to a standard Apple com- 
puter and to experiment with various 
low-priced A/D (analog-to-digital) 
converters that were readily available 
from local electronics supply houses. 

The problems I encountered fell 
into three general categories: first, 
most inexpensive A/D converters will 
not operate in the range of 10,000 to 
12,000 samples per second. This is the 
minimum rate acceptable for rea- 
sonable word reproduction. Second, 
at higher sample rates the computer 
memory required to store the digital 
data exceeds the memory of the 
Apple computer after only a few 
seconds of actual operation. And 
finally, the hardware I was adding to 
the computer tended to be cumber- 
some and of relatively low quality. I 
would have to overcome each of 
these problems before I could store 
voices in my computer, 


Recording the Voice 

The idea for recording voice 
without additional hardware came 
from looking at commercially 
available software that digitizes voice 
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input to the Apple computer from a 
standard cassette-tape recorder 
through the cassette-input port. It is 
possible to monitor zero crossings of 
any analog signal, including voice, 
simply by making a recording of the 
signal on a cassette tape, then plug- 
ging the recorder into the Apple 
cassette-input port and playing the 
tape back while monitoring memory 
location С060 (hexadecimal), bit 7 
{cassette input), Above a certain level 
of input signal, the cassette input will 
read high; below this level it will read 
low, The level of this transition is 
called the threshold. 

If voice is thought of as being a 
simple sinusoidal function, it is 
readily apparent that each time the 
signal crosses the threshold, the state 
of the cassette-input bit changes. А 
history of these changes contains all 
of the frequency characteristics of the 
original analog input, assuming two 
threshold crossings per cycle. Since 
this method of data gathering really 
amounts to a 1-bit A/D conversion, 
amplitude information is not present 
and the stored voice will be repro- 
duced at a constant volume depend- 
ing on the hardware used for the 
actual playback. 

It should also be noted at this time 
that the sampling rate must meet the 
Nyquist criteria. That is, the rate at 
which the cassette-input port is read 
must be equal to at least twice the fre- 
quency of the highest voice harmonic 
that we wish to store. 

The ideal cassette recorder should 
have a volume and a tone control so 
that the user can input the correct 
amplitude and control the frequency 


range to reproduce a given voice with 
minimal noise and to cause the mid- 
point of the input signal's peak-to- 
peak amplitude to be set at the point 
where the Apple threshold (“07 to "1" 
transition) occurs. The quality of 
speech recorded will vary drama- 
ticaly with changes in these 
parameters, and each individual will 
have to find the correct settings by ex- 
perimentation. For my own voice and 
cassette recorder, I use relatively low 
volume settings with the tone control 
adjusted to its highest frequency. 


Data Compression 

At this point, by using the cassette 
input for data, I had solved the prob- 
lems of not being able to find inex- 
pensive A/D converters that could 
sample at a fast enough rate to record 
voice and of having to add wires and 
power supplies to my Apple com- 
puter. However, once I learned how 
to record voice and store it in 
memory, I found that about twenty 
seconds of data were all I could han- 
dle. This was the result of packing 8 
bits of A/D data into each memory 
location. 

On close inspection I found that the 
data that had been stored did not 
always change from sample to sam- 
ple. This was true when low-fre- 
quency signals were being input and 
also during the times when no input 
was being sensed at the cassette-input 
port (eg: when the speaker stops to 
breathe, or at the beginning of a re- 
cording before the speaker has started 
talking). Since the data fluctuations 
had this characteristic, I decided to 
store data such that the first bit of 
each memory location represented 
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the status of the A/D input and the 
next 7 bits represented a counter in- 
dicating the number of samples col- 
lected while that input remained un- 
changed. If the counter overflowed 
the alloted 7 bits, the same A/D bit 
would be stored in the next memory 
location with a new counter value. 

Listing 1 is written in 6502 machine 
language and should load voice data 
into any Apple computer with 48 K 
bytes of memory. For machines with 
less memory, the operands in state- 
ments 849 and 810 (hexadecimal) can 
be changed to a smaller hexadecimal 
number representing the most-sig- 
nificant byte of the upper limit of 
memory. 

At this point I had a computer 
memory full of A/D data that con- 
tained enough samples to reproduce 
between one and three minutes of 
reasonably understandable human 
voice. The exact time of playback is a 


function of voice pitch and the setting 
of the inputs on the tape recorder. 
Also, certain sounds such as "55555" 
tend to cause a great deal of change in 
the A/D data relative to the sampling 
rate and will therefore give less voice 
recording time for a given amount of 
memory, 

Although it is difficult to analyze 
the efficiency of this new A/D pack- 
ing technique by data inspection, 1 
assume that it is five to six times more 
efficient than the method of packing 8 
bits per word. | base this conclusion 
on the improvement in time for a 
given memory size. Reproducing the 
voice data for playback was the next 
logical experimental step. 


Reproducing the Voice 

The Apple computer has an on- 
board speaker that can be toggled by 
a read or a write to memory location 


Listing 1: A/D input routine. Record your voice input on the cassette tape, then run the 
tape while executing this program starting at location 800 (800G). Voice data will be 
stored from location 1000 through BFFF in the form of data plus counter. Adjust the 
number at location 81F to change the sample rate of the A/D converter, The lower the 
number, the better the quality, but less time will be available for a given amount of 


"memory. 

BOO A9 00 LDA $500 
802 82 00 10 STA 51000 
805 ЕЕ 03 08 INC $0803 
B08 DO ЕЗ ВМЕ 80802 
BOA БЕ 04 08 ІМС 50804 
80D AD 04 08 LDA 50804 
Bid С9 CO CMP %5С0 
812 DO EC BNE §0800 
814 А9 00 LDA #500 
816 8D 03 08 STA 50803 
819 AS 10 LDA #510 
81B 80 O4 08 STA $0804 
8lE AQ OA LDY #$0А 
820 ав DEY 

821 DO FD BNE 50820 
B23 Ар 60 СО LDA 5С060 
826 29 80 AND #580 
828 Ср А0 09 CMP 509А0 
B2B ВВ AO 09 STA 509А0 
82E BO 05 BNE 50835 
830 ЕВ INX 

831 ЕО ТЕ CPX #$7Е 
833 DO ES BNE 5081Е 
835 ВА ТХА 

836 А2 00 LDX #500 
838 4р А0 09 EOR $09A0 
83B 80 00 10 STA $1000 
83E ЕЕ 3C 08 INC $083C 
841 DÜ DB BNE $08lE 
843 EE 3D 08 ІМС 50830 
846 АП 3D 08 LDA 50830 
849 C9 CO CMP #5С0 
84B DO D1 BNE $081Е 
BAD А9 00 LDA #$00 
ВАР 8р 3C 08 STA 5083С 
852 А9 10 LDA #510 
854 6D 3D 08 STA $083D 
857 00 BRK 
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Store zero 
Increment storage LSB 


Increment storage MSB 
Check for end of memory 


Restore storage LSBs and MSBs 


Load sample rate delay counter 


Get data from cassette input port 
Use only the first bit 

Compare to previous A/D sample 
Replace old A/D value with new one 
Branch if bit changed state 
Increment counter 

Compare counter to overflow value 
Branch if counter $ 127 

Move counter to accumulator 

Zero counter 

OR bit with counter value 

Store data plus counter 

Increment storage location 


Check for end of memory 


Restore program locations 


End of storage routine 


СОЗО (hexadecimal). The software 
shown in listing 2 will unpack the 
stored A/D data and toggle the 
speaker each time that the data 
counter reaches zero and the A/D bit 
changes state. This amounts to pro- 
ducing a “click” on the output 
speaker each time the original input 
voice signal had a zero crossing. 

It may be hard to imagine how 
these clicks can reconstruct the 
human voice since they have no tones 
or amplitudes related to the original 
voice input. Try not to think about 
the individual clicks; instead, think of 
a series of clicks being output at a 
varying frequency which is a function 
of the original voice input. This vary- 
ing frequency is an FM (frequency 
modulated) reproduction of that 
original input signal. 

Although the reproduced signal is 
understandable if output in the above 
manner, there are several significant 
sources of noise that degrade the 
voice, one being the Apple’s on-board 
speaker itself. The others relate to the 
method of sampling and reproducing 
the data. To reproduce any analog 
signal stored in digital format, it is 
very important to sample the A/D 
converter at a constant rate and to 
make the corresponding D/A (digital- 
to-analog) conversion at that same 
uniform rate. Any variance of these 
rates will cause high noise levels that 
will have to be filtered, 

Unfortunately, the software that I 
had written to sample the input data 
had several different logical paths to 
follow depending on whether the 
counter was being incremented or 
whether it plus the data bit were be- 
ing stored, and whether the least- or 
most-significant bit of the storage 
location had to be incremented, Each 
case took a different number of 
machine cycles to complete апа 
therefore affected the time required to 
return and read the cassette-input 
port. When I modified the software to 
make each logical path use the same 
number of machine cycles, what I 
was really doing was slowing down 
each logical loop until they all ran at 
the rate of the slowest loop, This had 
the undesired effect of lowering the 
sample rate and reducing the band- 
width of the input signal, which at- 


tenuated the higher harmonics to the 
point where word recognition became 
extremely difficult. 

Two solutions to the above prob- 
lem were possible: the first was to use 
digital-filtering techniques on the 
stored data to remove unwanted 
noise. I rejected this due to the com- 
plexity of designing a bandpass filter 
which is not symmetrical with respect 
to a frequency equal to one half of the 
A/D sampling rate, The design of this 
type of filter requires the use of com- 
plex multiplying coefficients and is 
not practical for real-time microcom- 
puter operations on large amounts of 
data. 

Instead, I used the hardware filters 
controlled by the cassette-tape- 
recorder tone control and sent the 
data back to the cassette to be either 
recorded on tape or output in the PA 
(public address) mode. To do this I 
changed the output software to toggle 
memory location C020 (cassette out- 
put) instead of the Apple speaker. 
The results were quite good when us- 
ing this method to reproduce the 
stored voice. I used the cassette tone 
control to filter out unwanted noise. 

Just to prove that anyone can 
understand a voice that had been 
recorded and then reproduced with 
the methods І have discussed in this 
article, I tried recording random 
passages from several different text- 
books and playing them back to dif- 
ferent listeners. Most had no trouble 
understanding the output once І had 
optimized the sampling rates and tone 
controls for my own voice. 


Future Plans 

The next step in my experiments 
will be to store digitized voice on the 
computer disk, which should allow 
approximately ten minutes of play- 
back. 1 am also trying to find meth- 
ods of packing voice data into more 
efficient patterns to minimize 
memory-size requirements. 1 hope 
this article helps others find inexpen- 
sive methods of bringing speech to 
their computers. i 
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Listing 2: A/D output routine. First store data using listing 1 and a cassette recorder. 
After the data is stored in the Apple memory, it can be output to the on-board speaker 
by running this program from location 860 (860G). To send the data back to the 
cassette-output port, change location 874 to 20 and run the program from location 860 
with the tape recorder in either the record or PA mode. The counter in location 877 
should be adjusted until the optimal output is found. The number at location 892 is the 
most-significant byte of the upper limit of memory. 


860 
863 
865 
866 
869 
86В 
B6E 
871 
873 
876 
878 
879 
87B 
87C 
87E 
880 
883 
886 
888 
88B 
88E 
891 
893 
895 
897 
89А 
89р 
89F 
8А2 
8А5 


Ар 
29 
АА 
AD 
29 
CD 
8р 
FO 
8D 
AO 
88 
DO 
CA 
30 
DO 
EE 
EE 
DO 
EE 
EE 
AD 
С9 
DO 
А9 
8р 
8D 
А9 
8р 
8D 
00 


01 10 
7F 


01 10 
80 
AO 09 
AO 09 
03 
30 CO 
OD 


LDA 
AND 
TAX 
LDA 
AND 
CMP 
STA 
BEQ 
STA 
LDY 
DEY 
BNE 
DEX 
BMI 
BNE 
INC 
INC 
BNE 
INC 
INC 
LDA 
CMP 
BNE 
LDA 
STA 
STA 
LDA 
STA 
STA 
BRK 


$1001 
#57Р 


51001 
%580 

$09A0 
509А0 
50876 
5С030 
#$0D 


$0878 


$0880 
$0876 
$0861 
$0867 
$0860 
$0862 
50868 
50868 
%5С0 

50860 
#$01 

50861 
50867 
%510 

50862 
50868 


Get A/D data 

Mask for counter only 

Move counter to X register 
Get A/D data 

Mask for data only 
Compare to previous data 
Store current data 
Branch if current data = 
Toggle output 
Programable delay loop 


last data 


Decrement A/D counter 
Used only for initial value of zero 
Branch if A/D counter <> 0 

Increment data pointer's LSBs 


Test for MSB increment 
Increment data pointer's MSBs 


Test for the end of memory 
Branch to next sample 
Restore pointers 


Real-Time Multi-Tasking 
Executive for 8080 and Z80? 


AMA 


* Faultless operation proven in world wide use 
Truly hardware independent 

* Optimized for fast interrupt response 

* Minimal memory requirements 

* ROMable for control applications 

* Terminal Handler is CP/M BDOS compatible 

• Console Driver supports Intel iSBC boards 

* SYSGEN speeds user system configuring 

* Program in PL/M, Fortran, Pascal or Assembler 

* Source code included (Intel or Zilog mnemonics) 
* Unlimited use licence agreement 

e Complete documentation (available separately) 

* Low cost 


Dealer enquiries invited 


ЖЕ KADAK Products Ltd. 
ЯҒ 


206-1847 West Broadway Avenue 
Vancouver, B.C., Canada Уё] 1Y5 
Telephone (604) 734-2796 


CIV M isa trademark of Digital Research Corp; RMX/RO, SRC are trademarks of Intel Corp. 
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anter project % 
DBMS — 


in simple English AVAILABLE AT: 
instructions. U.S. DEALERS Niagara Falls, NY — Hunisville, AL 


Ann gre MI Wilmington, OE San Antonio, TX 
Tolado, OH Philadelphia, РА Danvar, CO 
ALARM RENAME Рейн, МІ Bloomington, ІМ Fon Cotlins, CO 
COMBINE Chicago, IL Minneapoils, MN Provo, UT 
Milwaukeg, WI lowa Cry, ІА 5281116, WA 
COMPARE Birmingham, М! Quad С11105, 1А Саіноеліа 
COMPUTE New York, МҮ Birmingham, AL 
COPY ЕТ 


CONDOR SERIES 20/DBMS is ihe DATE DISTRIBUTOR OUTLETS FOREIGN DEALERS 


MicrosourcB Canada 
answer to your data processing needs DBMS Liteboal Associates Auatralla 


whether you're an experienced or first time DEFINE England 
computer user. Sig 
» Create data base files in minutes using DESTROY PROJECT 


screen formatting techniques. DIC READ 
> Access vital information using CONDOR SERIES 20/DBMS is comnati 
js patible with many 2-80 microcomputers with 
Ромел engan НЫД at least 48K RAM running under CP/M® operating systems. 


CPM 15 а registered trademark of Digital Rasearch, Inc. 


> Non-computer professionals can davelop 
applications for accounting, personnel, 
inventory, work in progress, and more. 


The Answer To: ' CONDOR SERIES 20/DBMS 


A General Ledger System 
An Inventory Contro! System CONDOR COMPUTER О User's Manual ($35, plus tax) 11 Additional information. 
А Purchase oe System CORPORATION Please Send To: 
A Data Tracking System 
жаршылары шана ыы ГОН We Michigan 48107 сЕ желік 
r ——— s —Ó n 
And many more applications. 1313) 769-3986 н ion 


Dealer inquiries watcome. М-481 Phona | |--------- Computer 


Building Blocks for 
Microcomputer Systems, 
Dedicated Controllers 
and fest Equipment. 


uS. olas So ee | ИИТ 233 >!  RM-10 
5-100 ROM, BEEN NIE MM Sa" E 5100 
RAM & 1/0 a р Боа. АИИ" АД! RACK MOUNT 
BOARD --- мм CARD CAGE 


À ECT's RM-10 is a rack mount 10 slot Card Cage with 
ЕСТЕ R?I/O is an S-100 Bus І/О Board with 3 Serial de 
VO Ports (UART's), 1 Parallel l/O Port, 4 Status Ports, гомег Dp пы OPAT E T: Touran moun 


i , Card Cage (19"W x 12.25"H x 8"D), the MB-10 Mother 
К и Static RAM oo i грата Board (with ground plane and termination) all 10 


connectors and guides and the PS-15A Power Supply 
$295.00 А (154 ву, 15A @ 16V). $295.00 


Specializing in Quality Microcomputer Hardware 


| — industrial е Educational е Small Business » Personal 
| Ё Card Cages, Power Supplies, Mainframes, CPU's, Memory, I/O, OEM Variations 
Г | | ELECTRONIC CONTROL TECHNOLOGY (201) 686-8080 
| " 763 Ramsey Ave., Hillside, NJ 07205 | 
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FEATURES: 

е High Resolution Graphics: 
144 x 160 dots/inch 

е Proportional Spacing 

e Lower Case Descenders 

e 9 x N Dot Matrix 

e 8 Character Sizes 

e 5 Unique Alphabets 

e Greek Character Set 

e Graphic Symbols 


SHERMAN OAKS STORE 


13604 Ventura Blvd. 


Sherman Oaks, CA 91423 


(213) 501-3486 


e 100 CPS Print Speed 
e Bidirectional, Logic Seeking 


Printing 
e Adjustable Tractors | 


e Single Sheet Friction Feed 


e Paper Empty Sensor 

e Vertical & Horizontal Tabbi 
e Bidirectional Paper Feed 
e Bold & Underlined Print 


Р 
Із Огопде mi 


3150 E. La Palma 
Suite G 
Anaheim, CA 92806 


(714) 630-3322 
(800) 854-8275 


TOLL FREE 


ng 


cro 


пс. 


does И again! 


The NEC™ 8023 matrix printer out- 
performs every printer in its price 
range! Unbelievable? Do a compar- 
ison and see for yourself... 


Yes, once again NEC has 
engineered a superior printer as 
it did with the NEC Spinwriter" 


The 8023 Matrix Printer is backed 


by the NEC warranty and 
complete support organization. 
To place an order, call Orange 
Micro or visit one of the Orange 
Micro Printer Stores. 


ANAHEIM STORE 

3150 E. La Palma, Suite 1 
Anaheim, СА 92806 
(714) 630-3622 


©1981 Orange Micro, Inc. 


t 


META TECHNOLOGIES 


26111 Brush Avenue, Euclid Ohio 44132 
CALL TOLL FREE 1-800-321-3552 TO ORDER 


de 


( ia fr 


IN OHIO, call (216) 289-7500 (COLLECT) 


THINGS Т0 
DO WITH YOUR 


PERSONAL COMPUTER 


BY MARK SAWUSCH 


333 pages $7.95 


333 pages, written in simple terms, of 
"what-to-do" and "how-to-do-it". Suitable 
not only for microcomputers, but for pro- 
grammable calculators as well. Includes 
program listings, formulas, a glossary of 
computer terms and more! Definitely a 
MUST BUY! 


А PARTIAL LIST OF APPLICATIONS 
Real Estate Evaluation Test Your Typing Speed 


Finances & Investments 
Biorythm 


Recipe 
Carpenter and Mechanic's Helper 
General Purpase Clock Timer 


“OTHER MYSTERIES" 
VOLUME III 


by Dennis Kitsz 


Gall now and place your order for this new 
book, "THE CUSTOM TRS-80™ & OTHER 
MYSTERIES", from 1/6, Inc. More than 
300 pages, with over 60 photographs. of 
projects for the hardware hobbyist. In- 
cludes schematics, PC layouts, software 
driver code, etc. for such do-it-yourself 
undertakings as high resolution graphics, 
reverse video, real-time clock/calender, 
music synthesis, ROM/RAM additions and 
more! 


THE CUSTOM TRS-80™ ......$29.00 | 


CALL FOR AVAILABILITY 


MICROPARAPHERNALIA 


NEWDOS by APPARAT 
NEWDOS/80 by Apparat $139.95 
NEWDOSUPGRADE .. ... . CALL 
NEWDOS + wilh ALL UTILITIES 

35-track 
40-track .......»..-.--... 


BOOKS 
TRS-80TM DISK 
AND OTHER MYSTERIES .. $19.95 
MICROSOFT™ BASIC DECODED $29.95 


MOST ORDERS 
SHIPPED WITHIN 
ONE BUSINESS DAY 
damaged in 
transit will be Дек зе 


trademark 
JANE, AIDS- 
CALCS-IV, МЕНСЕ-НІ are 
trademarks of МТС. 
= 1981 hy Metatech 


* 


Products 
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META NOTATIONS... 


MTC introduces its FREE computer "bulletin 
board" service. Set up your terminal or ter- 
minal software for 300 baud, parity disabled, 
8-bit word length, and 1 stap bit. Dial (216) 
289-8689. After the connection is established, 
type LOGIN META. When asked lor a valida- 


| Поп code, type MET A. Have fun! 


In a couple of months MTC will introduce the 
successor to AIDS-IIIICALCS. It is called 
AIDS/P** and is based оп MTC's PRIMAL 
(Practical Relational Information алада 
ment Applications Library), а powerful 
system for PRIME minicomputers. AIDS/P 
features the best of the critically acclaimed 
AIDS-IN/CALCS but is probably an order of 
magnitude beyond It in power. It will be first 
made available to AIDS-III//CALCS owners (for 
an upgrade charge), then to the general 
public. Price will be іп the $200-$300 range. 


Effective September 1, 1981, Metatronics Сог. 

oration became à subsidiary of MTC. 
Metatronics wil! carry the complete MTC 
product line in addition to its own. Order pro- 
cessing and fulfillment departments have 
been combined to improve service response 
levels. MTC's superior software and supplies 
marketing, and Metatronics exceptional 
peripheral offerings should prove to be a 
lomidable combination. (Sorry guys, if you 
can’t beat us, join и5.. .) À 


MTC now offers a more complete selection of 
diskette products (ad deadlines prevented in- 
clusion in anything but this column), New 


manufacturers are MAXELL and 3M. Definite- | 


ly call for specific information, For example, 
MAXELL Brand 5%” diskettes іп a PLASTIC 
LIBRARY CASE are only $34.95 for a box of 
10! SCOTCH Brand diskettes are comparably 
value-priced. MTC is also introducing its own 
PARAGON™ Brand media products. The іп- 
tent is 10 offer a super: high quality product at 
a very competitive price. For example, a box 
of 10 single-sided, soft-sectored, double: 


density, 100% certified diskettes wilh HUB | 


RINGS is only $24.95! A full line of products 
{including HEAD CLEANING KITS, etc.) will 
be offered. The PLAIN JANE™ (almost 200,000 
units sold) diskette line will become part of 


the PARAGON“ MAGNETICS operation (but | 


don't quote us verbatim). 


Let your TRS-80™ Test Itself With 
THE FLOPPY DOCTOR & 
MEMORY DIAGNOSTIC 


by David Stambaugh 


A complete checkup for your MODEL I or 
MODEL Ш. THE FLOPPY DOCTOR-Version З 
completely checks every sector of single or 
double density 35-, 40-, 77:, or BO-track disk 
drives. Tests motor speed, head positioning, 
controller functions, status bits and provides 
complete error logging. THE MEMORY 
DIAGNOSTIC checks for proper write/read, 
refresh, executability and exclusivity of all ad- 
dress locations. Includes both diagnostics and 
complete Instruction manual. 


SYSTEM DIAGNOSTICS .$24.95 


For MODELIII ... 


PRICES IN EFFECT 
Nov. 1, 1981 THRU 


nd Otter subject t 

a ings 0 
nged. | change without notice. 

B111 


Single Sided, Soft-Sectored 5'A-inch, 
(for TRS-80') Mini-floppy 


DISKETTES 
$1975. 


PLAIN JANE" 


These are factory fresh, absolutely first | 
quality (no seconds!) mini-floppies. They are 
complete with envelopes, labels and write- 
protect tabs in a shrink-wrapped box. 


PLAIN JANETM Diskettes... ... .$19.95 


PLAIN JANE" Gold 


Introducing MTC's premium generic 
diskette. E Soft-Sectored, 
DOUBLE-DENSITY, 54-inch diskettes with 
reinforcing HUB-RINGS. Individually 100% 
ERROR-FREE certified. Invest in GOLD! 


PLAIN JANE™ Godd ...,..... ., 324.95 
VERBATIM'S PREMIUM DISKETTES 


DATALIFE” 


Seven data-shielding improvements mean 
greater durability and longer data lite. 
These individually, 100% error-free cer- 
tified diskettes feature thicker oxide 
coating, longer-lasting lubricant, improved 
liner, superior polishing and more! Meets 
or exceeds IBM, Shugart, ANSI, ECMA 


| and ISO standards. 


VERBATIM DATALIFETM DISKETTES 

5%-inch (box of 10) 
MD525-01 .. 
10 boxes of 10 

8-inch FLOPPIES 


Double-Density, FD34-8000 . $43.95 


exam. . . $26.95 
. , . (each box)$25.95 


‘RINGS’ & 
THINGS 


HUB RING KIT for 54" disks. .... $10.95 


| HUB RING KIT for 8" disks. ...... EFH 


REFILLS (50 Hub Rings) 
CLEANING KIT for 514" drives , 


54-inch diskette case ............%3.50 
8-inch diskette case ..............53.95 | 


514 -inch File Box for 
50 diskettes ....,...... 


8-inch File Box for 
50 diskettes 


‚++$24.95 


WE ACCEPT 
November 30, 1981 ғ VISA & ha 
pr * MASTER CHARGE 
Specifications, s CHECKS 


* MONEY ORDERS 
* C.O.D, 


s Add $3.00 for shipping 
ndin 


3 
53.00 EXTRA for C.O.D. 
= Ohio residents add 5'4% 
sales tax. 


Circle 251 on Inquiry card. 


Computer-Driven 
Typewrlter 
The Bytewriter operates as a 
letter-quality printer and as an of- 
fice typewriter without any at- 


tachments. The self-contained 
mechanism uses electromagnetic 
actuators to interrupt the motion 
of a set of levers driven by a 
Smith-Corona 8000 office type- 
writer's motor. A microprocessor 
controls the operation of the 
Bytewriter and provides an auto- 
matic self-test. 

The Bytewriter costs $795. For 
more information, contact Byte- 
writer, 125 Northview Rd, Ithaca 
NY 14850, (607) 272-1132. 


Circle 503 on inquiry card. 


Sllentype 
Thermal Printer 

The Silentype thermal printer 
offers 80-column, draft-quality 
copy and the ability to print high- 
resolution graphics. The Silentype 
can be used with Apple H, Il Plus, 
and ІІІ! microcomputers. It prints 
upper- and lowercase text at up 
to 40 cps (characters per second]. 
Graphics characters are printed at 
60 dots per inch. Standard heat- 
sensitive paper is used instead of 
aluminized rolls. With the Apple 
Il, type styles can be specified. 

The Silentype printer costs 
$395. For more information, con- 
tact Apple Computer Inc, 10260 
Bandiey Dr, Cupertino CA 
95014, |408) 996-1010. 


Сігсін 502 ап inquiry card. 


What's New? 
PERIPHERALS 


IBM or Apple? 


The Apple |! will soon have 
available for it an 8088 micropro- 
cessor card that will enable it to 
run software for the 8088/86 
family. The 8088 is the same 
microprocessor used in the new 
IBM Persona! Computer. The 
MetaCard is a secondary proces- 
sor card featuring a 5 MHz 8088; 
64 K bytes of programmable 
memory with parity checking, ex- 
рапааЫе to 128 К; 2 К bytes of 
ROM [read-only memory), ex- 
pandable to 8 K; an external bus 
connector for expansion to 
384 K bytes of memory; a real- 
time clock interrupt for multi- 
tasking; provisions for 8087 float- 
ing-point support, full-speed 
concurrent processing by both 
the 8088 and the Appie's 6502; 
interrupts in both directions be- 


TRS-80 
Model Ili Light Pen 

The 3G Light Pen lets you 
bypass the TRS-80 Model lli's key- 
board and act directly on the in- 
formation on the video display. It 
is fully assembled and comes with 
a demonstration дате cassette. 
sample program, and manual. 
The pen sells for $39.95 and is 
available from 3G Company Inc, 
Rt 3, Box 28A, Gaston OR 97119, 
(503) 662-4492. 


Circle 577 оп Inquiry card. 


Where Do New Products Items Come From! 

The information printed in the new products pages of BYTE is obtained from 
"new product" or "press release" copy sent by the promoters of new products. If 
in our judgment the information might be of interest to the personal computing ех- 
perimenters and homebrewers who read BYTE, we print it in some form. We 


openly solicit releases and photos from manufacturers and suppliers to this 
marketplace. The information is printed more or less as a first-in first-out queue, 
subject to occasional priority modifications. While we would not knowingly print 
untrue or inaccurate data, or data from unreliable companies, our capacity to 
evaluate the products and companies appearing in the "What's New?" feature 15 
necessarily limited. We therefore cannot be responsible for product quality or 


company performance. 


tween processors; and access to 
the Apple's memory by both pro- 
cessors. IN most applications 
when the MetaCard is active, the 
6502 will be used as an VO fin- 
put/output| processor. 

For software, CP/M-86 will be 
included. MP/M-86 and UCSD 
Pascal 4.0 will also be offered for 
multitasking purposes. The Meta- 
Card can directly address up to 
one half megabyte of memory. 
Software that will run under 
CP/M-86 will run on the Meta- 
Card including software for the 
IBM Personal Computer. The 
price for the MetaCard, which 
will occupy one of the Apple 
siots, is $980. Contact Metamor- 
phic Microsystems, POB 1541, 
Boulder СО 80306, (303) 
499-6502. Circle 503 оп Inquiry card. 


Inexpensive Modem 
The Mode! 1080 VersaModem 
offers the ability to converse with 
information utilities such as The 


Source, CompuServe, Dow 
Jones, computerized bulletin 
boards, and university com- 


puters. The direct-connect Ver- 
saModem operates at 300 bps 
(bits per second) using Bell stan- 
dard 103 protocol and connects 
to your terminal ог computer 
through an RS-232C serial port. 
The VersaModem costs $119. For 
details, contact Bizcomp Corpora- 
tion, POB 7498, Menio Park CA 
94025, (415} 966-1545. 

Circle 504 on Inquiry card, 
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What's New? 


PERIPHERALS n 


Tractor-Feed Conversion 

The Model 16 Fanfold Feeder 
allows continuous-form paper to 
be used with IBM Selectrics and 
other typewriters or printers. it 
maintains continuous-form align- 
ment, installs easily, and requires 
no electrical or mechanical con- 
nections. The adjustable-width 
tractors accept form widths of up 
to 16% inches and сап be used 
with singile- or multiple-part 
forms. The price for the Model 16 
Fanfold Feeder is $149.95. Con- 
tact McAnn Company, POB 
3173, San Mateo CA 94403, 
(415) 349-1229. 


Circla 505 on Inquiry card. 


TRS-BO 

Telecommunications 

The Connection offers telecom- 
munications capabilities on Mode! 
| TRS-80s with or without an ex- 
pansion interface. This direct-con- 
nect modem eliminates noise and 
data loss or distortion. The unit 
features ап RS-232C VO (input/ 
output} port and runs at 300 bps 
[bits per second) in duplex or sim- 
plex modes. it can be connected 
to two-way radios and can pro- 
vide computer-to-computer com- 
munications over the air. Soft- 
ware, documentation, a list of on- 
line bulletin boards, and oper- 
ating procedures are included 
with the Connection. It is avail- 
able for $249 from the Microperi- 
pheral Corporation, 2643 151st PI 
NE, Redmond М/А 98052, (206) 
881-7544. 


Circle 506 on inquiry card. 
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12-Inch Green- 
Phosphor Monltor 

The Video-300 monitor fea- 
tures a 12-inch screen, 18 MHz 
bandwidth, and a resolution of 
1000 scan lines at the center and 
800 at the corner. Its green-phos- 
phor display cuts down annoying 
reflection and glare. The monitor 
weighs 17 pounds and measures 
29 by 37 by 34 cm (11% by 14% 
by 13% inches]. The suggested 
retail price for the Video-300 
monitor is $249 from Amdek Cor- 
poration, 2420 E Oakton St, Suite 
E, Arlington Heights IL 60005, 
(312) 364-1180. Amdek was for- 
тепу known as Leedex Corpora- 
tion. 


Circle 507 on inquiry card. 


1200 BPS 

Direct-Connect Modem 

The CM2020 is a 1200-bit-per- 
second single-card modem that 
saves valuable workspace be- 
cause it measures only 30 square 
inches. Using a microprocessor- 
based design, auto-dialing, self- 
testing, and auto-answering are 
made available on the modem. 
Other features include self-testing 
or testing via the terminal, fre- 
quency-sensitive carrier-detect cir- 
cuitry that will not trigger data- 
carrier detect unless there is true 
in-band carrier energy present, 
Bell 202S-compatibility, and selec- 
table call origination that supports 
auto-dialing, dial-through, апа 
conventional dialing. The 
CM2020 modem costs $200, in 
50-unit lots. For details, contact 
Intertel, 6 Shattuck Rd, Andover 
MA 01810, (617) 681-0600. 


| Circle 508 on inquiry card. 


Expand the TRS-80 
The МОХ-І and -2 expansion 
interface boards are hardware- 
and  software-compatible with 
the TRS-80 Model | computer. 
They feature 32 K bytes of mem- 
ory expansion, provisions for a 
2 K- or 4 K-byte EPROM (erasable 
programmable read-only mem- 
ory). а direct-connect, 300-Біг- 
per-second modem, а serial port, 
а parallel port, a dual-cassette op- 
tion, and hardware for a real-time 
clock. The MDX-2 also has a Пор- 
py-disk controller. Tne MDX-2 
bare board costs $74.95, and the 
МОХ-і costs $64.95. Manuals 
are 55,95. Parts kits and cabinets 
are available. Contact Micro-De- 
sign, POB 748, Manchaca TX 
78652, (512) 282-0225. 
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Epson MX-100 

The 136-column MX-100 dot- 
matrix printer uses matrices that 
range from 9 by 9 to 18 by 18 
dots. It can print 12 different 
character weights and sizes. The 
printer also features Epson's 
disposable print head and GRAF- 
TRAX, a high-resolution bit-image 
graphics capability. Using paper 
15V? inches wide, the МХ-100 
can print up to 233 columns in 
the condensed-print mode. Bidi- 
rectional printing at 80 cps 
(characters per second) can be ac- 
complished by using its logic- 
seeking function. 

The printer comes with a fric- 
tion paper feed and adjustable 
tractors on a removable tractor 
mechanism. The suggested retail 
price for the МХ-100 is $995. For 
details, contact Epson America 
Inc, 23844 Hawthorne Blvd, Tor- 
rance CA 90505, (213) 378-2220. 
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High-Resolution Light 
Pen for the Apple 

The LPS Il light pen makes use 
of the Apple II's 280- by 192-pixel 
resolution. Applications such as 
computer-aided design, menu se- 
lection, graphics, circuit analysis, 
word processing, and game play- 
ing can benefit from the LPS Il. It is 
compatible with all available lan- 
guages. It works at a 60 Hz rate, 
which allows true animation and 
drawing. When the video beam 
passes on the screen, the LPS ТІ 
uses video-synchronization infor- 
mation to determine the pen's lo- 
cation. The LPS Il is available for 
$285 from Gibson Laboratories, 
Bldg 10, 406 Orange Blossom, Іг- 
vine CA 92714, (714) 559-8777. 
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2-Megabyte 5-Inch 
Floppy-Disk Drives 

The Megafloppy 1117 family of 
floppy-disk drives offers up to 2 
megabytes of storage in a single 
5-inch drive. There are two 
single- and two double-sided 
drives using 96- or 1OO-track-per- 
inch double-track technologies in 
this family of floppy-disk drives. 
Data-recording density is 1 2,000 
bits per inch. The 1117 provides 
6 ms track-to-track positioning 
speed with transfer rates of 
600,000 bps [bits per second). 
The drives are compatible with 
industry-standard interfaces, 
mounting dimensions, 
bezels. Double-sided models pro- 
vide 2.175 and 2.025 megabytes 
of formatted storage, and single- 
sided versions offer 1.2 and 
1.1125 megabytes. For pricing 
and availability, contact Micro- 
polis Corporation, 21329 Nord- 
hoff St, Chatsworth CA 91311, 
(213) 709-3300. 


Circle 512 on Inquiry card. 


and | 


What's New? 
PERIPHERALS 


Housing for Disk Drives 
and Video Display 

The Super Card Cage VI in- 
cludes a four-slot Multibus 
motherboard and space for 
mounting two 8-inch floppy-disk 
drives, a video monitor, a Switch- 
ing power supply, and a separate 
keyboard enclosure. The unit is 
predrilled for a fan, connectors. 
fuse, power cord, and power 
switch. Optional configurations 
accommodate up to six Muitibus 
cards or a six-slot 5-100 bus, ап 
eight-slot Q-BUS, ог twelve-slot 
STD-BUS motherboards. The Su- 
per Card Cage VI costs $495. 
Contact Psytek Inc, 1900 Pick- 
wick Ave, Glenview IL 60025, 
(312} 729-3200. 
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The Plug-A-Bubble system 
features removable bubble-mem- 
Огу cassettes designed for harsh 
environments or critical data-stor- 
age applications. The system con- 
sists of a 128 K-byte bubble-rnem- 
огу cassette and holder. A chas- 
sis, containing two holders and 
an interface card, fits in the same 
space as a 5-inch floppy-disk 
drive. The cassette and holder 
can be designed to interface with 
any system. 

Each Plug-A-Bubble cassette 
has a 48 ms average access time 
and requires +5 and + 12 V at 
8 W for operation. Also available 
is a development kit that includes 
the bubble circuits, a prototyping 
board. and instructions for de- 
signing bubble systems. For infor- 
mation about memory-system 
products, contact Intel Corpora- 
tion, 1302 М Mathilda Аме, 
Sunnyvale CA 94086, (800) 
538-1876; in California (408) 
7 34-8102. 


Plug-A-Bubble 


! Circle 514 on inquiry card. | 


Tractor-to-Friction- 
Feed Conversion 

The Paper Tractor enables a 
tractor-feed printer to print with 
single-sheet paper, The device is 
made of sheet plastic into which 
standard or letterhead paper is in- 
serted. The Paper Tractor is then 
fed into the tractor-feed printer, 
where it carries the paper into the 
print area. It can be used on 
front-, back, апа duajl-tractor- 
feed printers and with Epson, 
Paper Tiger, ОР-ВОМ, and other 
popular printers. The device sells 
for $19.50 and is available from 
Paper Tractor, РОВ 4218, Santa 


Barbara СА 93103, |800) 
235-6967; in California (805) 
966-5448. 


Gircle 515 on Inquiry card. 


Graphics and 
Photography System 
The Professional Graphics 

System can generate graphics on 
large-screen televisions. Also, it 
can perform video titling and 
graphics on tape or simulate a 
General Electric Genegraphics 
system for the production of 4- by 
5-inch transparencies, 35 mm 
slides, or Polaroid prints using the 
screen printer from Image Ке- 
source Corporation of Palo Alto, 
California. Professional Graphics 
can transfer any display from an 
Apple 1/75 high-resolution screen 
and output it as full NTSC |Ма- 
tional Television Standard Code} 
video with interlace and meet 
SEMPTE {а time code broad- 
casting standard) criteria. 

The Professional Graphics Sys- 
tem runs on а 48 K-byte Apple 1! 
or Apple Il Plus, with a disk drive. 
It costs $2950. Contact Symtec, 
15933 W Eight Mile Rd, Detroit 
MI 48235, (313) 272-2950. 


Circle 516 on Inquiry card. 
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SOFTWARE | 


More FORTH 

Nautilus Systems is marketing a 
cross-compiler progam for FORTH. 
It automatically forward refer- 
ences any word or label. It can 
produce headerless code and 
ROMable (read-only memory} 
code with initialized variables. 
This cross-compiler has a load 
rnap as well as a full list of unde- 
fined symbols. 

Machine-readable versions of 
the cross-compiler program are 
available for CP/M, ТК5-80 Model 
l, Heath H-89, and North Star 
computers. Each includes an exe- 
cutable version of fig-FORTH 1.0, 
the cross-compiler source code, 
and documentation. The price for 
the program is 5200 from Nauti- 
lus Systems, РОВ 1098, Santa 
Cruz СА 95061, (408) 475-7461. 


Circle 517 оп inquiry card. 


VT-100 Terminal 
Emulator Program 

ABT УТ-100 is a Pascal pro- 
gram that uses the Videx 80-col- 
umn card and the Apple com- 
munications card to emulate a 
Digital Equipment Corporation 
VT-100 terminal. It recognizes all 
the ANS! (American National 
Standards institute) апа VT-52 es- 
cape sequences. When used 
with Apple Pascal, this program 
can transmit Pascal text fites from 
the Apple to another computer, 
Not all of the VT-100 features are 
offered. 

The ABT VT-TOO program costs 
$495. For more information, con- 
tact Advanced Business Technol- 
ogy inc, 12333 Saratoga-Sunny- 
vale Rd, Saratoga CA 95070, 
(408) 446-2013. 


Circle 519 on Inquiry card. 


Software for the TRS-80 
Voice Synthesizer 

SAYIT is. a program for TRS-BO 
Mode! | Level Il computers with or 
without disk drives. SAYIT allows 
the Radio Shack Voice Synthesizer 
to add voice output to BASIC pro- 
grams. SAYIT adds a SAY com- 
mand to BASIC that makes the 
synthesizer speak string or numer- 
ic expressions or a combination of 
the two. Arithmetic expressions 
аге also correctly verbalized. 
Phonetic spelling can be used to 
make difficult words intelligible. A 
talking keyboard feature echoes 
each key struck and can be 
Switched on or off from BASIC. 
The program can also be used in 
experiments using the Interna- 
tional Phonetic Alphabet and 
phonetic strings. SAYIT costs 
5125, including a manual. Con- 
tact Baysik Speech, Suite 289, 
1259 El Camino Real, Menlo Park 
CA 94025. 


Сігсів 518 on Inquiry card. 
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WordStar for 2-89 


The Wordstar word-processing 
program is now available for the 
Zenith Model 2-89 microcomput- 
ers. WordStar allows users to 
print and edit simultaneously and 
has a tab feature that automati- 
cally lines up decimal points in 
columns. A hyphen-help feature 
asks users whether to insert a hy- 
phen at the end of certain lines. 
Boldface, double strike, strikeout, 
subscript, superscript, overprint, 
and accent entry commands are 
also included. WordStar can inter- 
rupt itself, execute another pro- 
gram, and return. It will run on 
CP/M-based 2-89 or Heath H-89 
computers with 48 К bytes of 
memory, but the simultaneous 
printing and editing feature re- 
quires 64 K bytes. The price for 
WordStar is $395. Contact your 
Heath/Zenith dealer or write 
Zenith Data Systems, 1000 МІР 
waukee Ave, Glenview IL 60025, 
(312) 391-8181. 


Circle 520 on Inquiry card. 


Custom-Design Your 

Own Character Sets 

The Code Works has two pro- 
grams to help Atari users design 
their own character sets. With 
the Fontedit program, users can 
create the Russian alphabet, APL 
Characters, or special-purpose 
graphics symbols. Together with 
Fontedit, the Knotwork program 
assists users in designing patterns 
of Celtic Interlace, a technique 
used by seventh-century Irish 
monks to illustrate manuscripts. 
Both programs run on Ағап micro- 
computers. They are available to- 
gether for 515,95 on cassette or 
$18.95 on disk. Contact the Code 
Works, POB 550, Goleta CA 
93116, (805) 683-1585. 


Circle 521 on Inquiry card. 


Electronic Mall 
for Apple Users 

Micro-Courier allows Apple il 
Owners to transmit data to other 
computers over telephone lines. 
Transmissions can be sent auto- 
matically at a cost of less than 
$0.25 for 1000 words of text. The 
system also maintains telephone 
lists and sorts messages by in- 
dividual users. Micro-Courier 
costs $250. 

Micro-Telegram allows Apple 
users to access Western Union 
services and to send and receive 
teletypewriter exchange. Telex, 
and international cabies. Apple 
users Can access stock, foreign ex- 
change, goid, and futures infor- 
mation, as well as sports reports 
and ski conditions from the 
Western Union data base. Micro- 
Telegram costs 5250. For more 
details, contact Microcom, 89 
State St, Boston MA 02109, (617) 
367-6362. 


| Circle 522 on inquiry card. 


The Micro Link 

The Micro Link program lets 
computer users communicate 
with each other over telephone 
lines. Files can be prepared in ad- 
vance and transmitted automati- 
cally. The program features a 
word-wrapped display fitted to 
any screen width. The Micro Link 
can scan The Source, data bases, 
and computerized bulletin-board 
systems and record segments of 
the displays. The Micro Link can 
serve as a host for another сот- 
puter or a terminal, so it only 
needs to be present at one end. 
The program supports originate 
and answer modes, full- and half- 
duplex, and operates at standard 
data rates. Files can be trans- 
mitted іп character, line-, ог 
memory-block protocol. To run, 
Micro Link needs a Z80- or 
8080-based computer with a 
serial port and modem, 16К 
bytes of programmable memory, 
and the Micropolis disk operating 
system or CP/M 1.4. The program 
comes on 16-sector, 5- or 8-inch 
disks. The price is 589 from М/ога- 
craft, c/o Microcomputer Soft- 
ware Associates, 1122 B St, Hay- 
ward CA 94541, (415] 534-2212. 
Circle 523 on inquiry card. 


FORTH for OSI 

S-FORTH is a full implementa- 
tion of fig-FORTH that runs on а! 
Ohio Scientific (ОУ) disk-based 
computers, from the CIP to the 
C3. It includes an editor, a virtual- 
memory disk subsystem, and com- 
patibility with OS65D commands. 

S-FORTH is available on either 
5- or &inch floppy disks for 
$34.95 or for 549.95 including 
the source listing. Contact Aurora 
Software Associates, POB 99553, 
Cleveland OH 44199, 1216) 
221-6981. 


Circle 524 on Inquiry card. 


Program for 
Property Brokers 
The Income Property Analysis 
System (IPAS) is a system of pro- 
grams for investors, syndicators, 


_ and brokers of income properties. 


With IPAS, the before- and after- 
tax cash flows of income proper- 
ties can be analyzed. Provisions 
are made for handling multiple 
notes with straight or negative 
amortization, interest-only notes. 
or wraparound notes, The pro- 
gram can also be used to analyze 
rates of return for income proper- 
ty that is already owned. A sepa- 
rate program allows the investor 
to project after-tax rates of return 
for up to 10 years, using indi- 
vidual inflation rates for income, 
expenses, and appreciation of the 
property value. 

The IPAS runs on а TRS-80 
Model | or Model Ill with at least 
one disk drive and 32 K bytes of 
memory. The price is $225. A 
manual can be purchased sepa- 
rately for $5. For details, contact 
Advanced Business Microsys- 
tems, 5801 Marvin D Love Fwy, 
Suite 103, Dallas TX 75237, (214) 
339-2109. 


Gircle 525 on inquiry card. 


Automatic Graphing 
of Functions 

Automatic Graphing of Func- 
tions lets users graph equations in 
the form y = mx + b and y= fix). It 
can graph formulas, multiple 
equations, summation, sine, co- 
sine, and more. The axis is auto- 
matically scaled for the size of the 
ѕсгеёп display. The program has 
manual or automatic range selec- 
tion. It is available for the TRS-80 
Model І Level 1 and the Model ТІ. 
The cassette and manual cost 
$19.95 from David L Modney, 
4144 N Via Villas, Tucson AZ 


85719. 
Circle 526 on Inquiry card. 
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Telecommunlcatlons 
for the AIM-65 

The MDA 2.2 program allows 
the AIM-65 to function as a full- 
duplex terminal for communica- 
tion with a timesharing system or 
host computer, Utilities аге pro- 
vided for saving and loading 
BASIC programs or object files 
through the terminal simulator at 
speeds up to 2400 bps (bits per 
second). MDA 2.2 is available in 
EPROM {erasable programmable 
read-only memory) along with a 
source-code listing and manual 
for $50. Contact Thorson Епді- 
neering Company, 6225 76th St 
S E, Snohomish WA 98290, (206) 
334-4214. 


Circle 527 on inquiry card. 


Dial-Up Software 
for Your Apple 

Online will allow you to call 
your computer while you're 
away from home or let your corn- 
puter take messages in the form 
of a private message system. It re- 
quires а 48 K-byte Apple Il Plus 
with the Hayes Micromodem and 
at least one disk drive. Up to 50 
user accounts, which require an 
account number and a password 
for log-in, can be set up. A guest 
account can also be arranged. 
Each account can be assigned dif- 
ferent priority levels that deter- 
mine which features or areas of 
the system may be accessed by 
that account. This makes Online 
useful for clubs or businesses that 
pass many messages and need 
privacy and security. The pro- 
gram handles mail between ac- 
counts and supports auto reply, 
read again, and delete modes. 
Online costs $89.95 from South- 
western Data Systems, POB 582, 
Santee СА 92071, [714] 
562-3670. 


Circle 528 on Inquiry card. 
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Hewlett-Packard's 
New Business Computer 

Hewlett-Packard's new desk- 
top business computer, the HP 
[25, is designed for business 
managers and professionals. It is 
especially useful for financial deci- 
sion making, planning, and an- 
alysis. The HP 125 provides 
word-processing and тападе- 
ment communications capabili- 
Lies. It can be used as a remote 
terminal to an HP 3000 network, 
or it can be connected to a main- 
frame computer through dual RS- 
232C ports, at speeds up to 9600 
bps (bits per second}. 

The HP 125 has twin 280А 
microprocessors, 64 K bytes of 
memory, and a separate terminal 
processor. Most functions are per- 
formed by the use of eight "soft 
keys," whose functions are la- 
beled on the screen. Editing keys 
are standard on the HP 125, as is 
the ability to store five pages of 
displayed information. 

The CP/M operating system is 
employed, and Hewlett-Packard 
has already created five packages 
for the system: VisiCalc/125, 
Graphics/125, Word/125, 


BASIC/125, and LINK/125. The 
programs range in price from 
$125 to $500 and are designed 
exclusively for businesses and 
programmers using the HP 125 
and CP/M. 
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SYSTEMS 


There are two HP 125 modules 
from which to choose: the Model 
10 and the Mode! 20. The Model 
10 uses dual 5-inch floppy-disk 
drives with 500 K bytes of stor- 
age. The Model 20 offers 2.4 
megabytes of memory on 8-inch 
disks. Both models сап be ex- 
panded with additional drives. 


8086 Boards 

for the S-100 
The Tec-86 is a 16-bit, 8086, 
5-100 microcomputer system. It 
includes vectored interrupts, 64 K 
bytes of dynamic memory (or 
32 K bytes of static memory) that 
are expandable to 1 megabyte, 
two RS-232C ports, three 8-bit pa- 
rallel ports, an EPROM (erasable 
programmable read-only mem- 


ory) boot for CP/M-86, a double- 


The HP 125 systems start at 
$7460 for the dual 5-inch drives, 
two RS-232C ports, and ап 
80-character-per-second thermal! 
printer, Contact the Inquires Man- 
ager, Hewlett-Packard, 1507 
Page Mill Rd, Palo Alto CA 
94304, (415) 857-1501. 

Circle 529 on Inquiry card. 


density floppy-disk controller; 
dual 8-inch Shugart floppy-disk 
drives, a metal enclosure, a pow- 
er supply, and cabling. Software 
for the Tec-B6 includes CP/M-86, 
Pascal/86, and Microsoft 
BASIC-86. 

The Tec-86 costs $3990. For 
details, contact Tecmar Inc, 
23600 Mercantile Rd, Cleveland 
OH 44122, (216) 464-7410. 


Circle 530 on inquiry card. 


64 K-Byte Memory 
Card for Apple I! 

Legend Industries Ltd's 64 K- 
byte programmable-memory board 
for the Apple |! switches 16 K- 
byte banks of memory over the 
Apple's ROM (read-only memory] 
address space. The board is fully 
compatible with the Apple Lan- 
guage Card. Refresh signals are 
taken from the Apple mother- 
board by removing a 4116 mem- 
огу circuit and inserting a jumper 
into the socket. The 4116 is then 
reinserted onto the 64 К-руге 
board. The board is priced at 
$300. For details, contact Legend 
industries Ltd, POB 112, Pontiac 
MI 48056. 
Circle 531 on Inquiry card. 
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COMMLOG 

COMMLOG is designed to 
work with the Apple li апа the 
Hayes Micromodem Il. It trans- 
forms the combination into a 
"smart telephone” that displays 
approximate long-distance time 
and charges while you talk. It has 
a built-in calendar routine for log- 
ging the day and date. After a 
call, the person calied. duration, 
date, time, and charges are log- 
ged to the disk. Cumulative 
charges for the month are dis- 
played. COMMLOG has charge 
codes for attributing calls to differ- 
ent persons or office divisions. It 
allows standard or military time, 
and handles holiday rates. COM- 
MLOG has file-maintenance func- 
tions for editing, printing, and in- 
itializing an auto-dial directory. 
The program works on an Apple 
[| vvith 48 K bytes of memory plus 
Applesoft in ROM  (read-only 
memory). The cost is 539.95 from 
Harvey's Space Ship Repair, POB 
3478, Las Cruces NM 88003, 
[505] 522-1482. 


Circle 532 on inquiry card, 


What's New? 


und MISCELLANEOUS 


| 
| 


Circle 533 on Inquiry card. 


Dynamic-Memory 
Evaluation Kit 
A 64K-byte Dynamic RAM 


Evaluation Kit to aid designers in | 


evaluating the MCM6665 HMOS 
(high-speed metal-oxide semicon- 
ductor} programmable memory is 
available from Motorola's IC Divi- 
sion. The kit is comprised of ten 
200 ns MCM6665L20 integrated 
circuits, a manual request 
coupon, two data sheets, a Mo- 
torola memory selector guide, 
and a notebook for the designer, 
and costs only $150. Contact 
Motorola IC Division, 3501 Ed 
Bluestein Blvd, Austin TX 78721, 
[51 2) 928-6660. 


in-Circult 
Emulator for S-100 Bus 

The MICE-48 emulator for the 
8048 family of single-circuit 
microcomputers is S-100-bus- 
compatible, It can emulate intel, 
or equivalent 8035, 8039, 8048, 
8049, and 8748 parts; National 
8040 and 8050 parts; plus CMOS 
{complementary metal-oxide 
semiconductor) versions. 
MICE-48 runs under CP/M and 
features trace, unlimited number 
of breakpoints. display/modify of 
program memory, external pro- 
grammable memory, registers, in- 
put/output ports, and flags. A 
mapping command allows the 
user to map program memory to 
PROM/EPROM [programmable 
read-only memory/erasable 
PROM) or to the emulator’s 
memory. 

The MICE-80 emulator, sup- 
porting software, and an 8048 
macroassembler cost $950. Con- 
tact Signum Systems, 726 Santa 
Monica Blvd, 217, Santa Monica 
CA 90401, (213) 451-5382. 


Circle 534 on inquiry card. 


CBASIC/86 

for CP/M-B6 Systems 

CBASIC/86 supports the com- 
plete CBASIC language for sys- 
tems running under CP/M-B6. It 
allows programs written in 
CBASIC for 8080- and Z80-based 
systems to be transferred to 
BOB6-based systems without 
modification. Configured as a 
CP/M-86 compact-memory model, 
the system supports a full 64 K 
bytes of memory for both data 
and code segments. The sug- 
gested retail price is $325 from 
Compiler Systems inc, 37 М Au- 
burn Ave, POB 145, Sierra Madre 
CA 91024, (213) 355-1063. 


Circle 535 on inquiry card. 
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Unlimited Storage 
for Local Networks 

Your local Cluster/One Mode! 
A microcomputer network for the 
Apple II can now have virtually 
unlimited file storage with the ad- 
dition of the Version 1.1 File Ser- 
ver from Nestar Systems inc. Ver- 
sion 1.1 includes a real-time clock/ 
calendar, turnkey applications 
support, new file-access synchro- 
nization modes, and support of 
DOS 3.3 and Apple Pascal 1.1. It 
offers a 3096 increase in disk 
speed, and allows 80 concurrent- 
ly open files. 

The Network File Server, Ver- 
sion 1.1 is being shipped with all 
new Cluster/One Model A orders. 
Current intallations can be up- 
graded in the field for a one-time 
fee. Software and hardware sup- 
plements to the Server permit a 
network of up to 65 Apple Il com- 
puters to access disk memory in 
16,5-, 33-, or 66-megabyte incre- 
ments. For complete details, con- 
tact Nestar Systems Inc, 2585 E 
Bayshore Rd, Palo Alto CA 
94303, (415) 493-2223. 

Circle 536 оп inquiry card. 
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Simple Video-Display 

Timer and Controller 

The CRT 5047 preprogrammed 
video-timer and controller inte- 
grated circuit is designed for the 
video-control function ín display 
terminals. It is especially effective 
for terminals that use 80 by 24 
display formats with a 5 by 7 dot- 
character matrix, although it can 
be preprogrammed for other dis- 
play formats. 

The CRT 5047 uses a fixed ROM 
(read-only memory} program that 
eliminates the software required 
to specify the display parameters. 
A two-integrated-circuit combina- 
tion of the CRT 5047 and the CRT 
8002В-003, a video-display-attri- 
butes controiler, provides all of 
the electronics for a video ter- 
minal. In 10O-unit lots, the CRT 
5047 costs $18. For more infor- 
mation, contact Standard Micro- 
systems, 35 Marcus Blvd, Haup- 
pauge NY 11787, (516) 273-3100. 


Circla-537 on Inquiry card. 


FIFO from 

Programmable Memory 

The 8X60 FIFO RAM Controller 
is an integrated circuit that con- 
verts programmable-memory cir- 
cuits into FIFO (first-in, first-out) 
buffer memories. With it, two 
asynchronous systems can be in- 
terconnected for buffered-data 
transfer rates exceeding 8 MHz. 

The 8X60 provides up to a 
12-bit address to a user-selected 
programmable memory of the de- 
sired data width. FIFO depth is 
selectable to one of four values: 
64, 256, 1024, and 4096. Logic is 
contained within the 8X60 to 
eliminate contention between 
read and write operations. Inputs 
and outputs are standard TTL 
(transistor-transistor logic}, and ail 
address outputs аге tri-state, 
Specifications and pricing are 
available from Signetics, 811 E Ar- 
ques Ave, POB 409, Sunnyvale 
CA 94086, (408) 739-7700. 


Circle 539 on inquiry card. 
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Single-Circult CMOS Microcomputers 


The Series 80 family of CMOS 
(complementary metal-oxide 
semiconductor] single-circuit 
microcomputers is composed of 
four microcomputer circuits, peri- 
pheral circuits, and а деуеіор- 
ment-support system. The series 
operates on ISIS- ог CP/M-based 
systems. Series 80 corresponds to 
the 8048/8049-type NMOS (n-type 
MOS) devices. In addition to the 
8048/8049 instructions, 13 other 
instructions are offered, including 
two types of HALT and three 
types of FLOAT instructions. 
Eight instructions implement port 
moves апа indirect-decrement 
functions. 

Among the Series BO family is a 
development tool, the МРВВОО, 
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which is an evaluation board that 
provides real-time emulation and 
debugging features. Also, there is 
the М5М80С48 microprocessor, 
which offers 1 К bytes of ROM 
{read-only memory] and 64 bytes 
of programmable memory, and 
the М5М80С49, which offers 
twice the memory contents of the 
C48. Both units feature a timer/ 
event counter, single-level inter- 
rupts, 110 instructions, and oper- 
ate from 5 V +10% supply volt- 
age with full TTL (transistor-tran- 
sistor logic] compatibility. For 
more information on these prod- 
ucts, contact OK! Semiconductor, 
1333 Lawrence Expy, Suite 401, 

Santa Clara CA 95051, (408) 
984-4842. 


Circle 540 on Inquiry card. 


IEEE-488 
Interface for the Apple 

The JEEE-488 interface card 
enables Apple |І and Apple i! Plus 
computers to monitor produc- 
tions lines, record and evaluate 
data, run test equipment, and in- 
terface with any apparatus com- 
patible with the ІЕЕЕ-488 bus. 
Voltmeters, spectral analyzers, 
disk drives, and speech synthe- 
sizers can be controlled by this 
card. Also, it can be used to at- 
tach non-lEEE-488-compatibie 
peripherals to the bus. The card 
can be driven by Applesoft or In- 
teger BASIC ог any Apple 1-ѕир- 
ported language. Up to three 
cards can be installed in the 
Appie, allowing contro! of as 
many as 42 instruments. 

The IEEE-488 card costs less 
than $500. It is available from Ap- 
ple Computer Inc, 10260 Bandley 
Dr, Cupertino CA 95014, [408] 
996-1010. 


| Circle 541 on Made е Ub ut eis >= card. 


ZXBO Enhancements 

Sinclair Research Ltd has an 
8 K-byte extended BASIC ROM 
iread-oniy memory) and а 16 K- 
byte programmable memory-ex- 
pansion module for its ZX80 
microcomputer. The extended 
BASIC features 37 new functions 
that сап be programmed by 
Single key strokes, extended and 
improved graphics, floating-point 
arithmetic to 9-digit accuracy, 
and log and trig functions with 
their inverses. The BASIC ROM 
costs 539.95, which includes a 
new keyboard and a manual. 
The i6 K-byte expansion ae 
onto the back of the 2Х80. 
costs $99.95, For more ese 
tion. contact Sinclair Research 
Ltd, One Sinclair РІ, Nashua NH 
03061, or call operator 508 at 
(800) 543-3000. 


Circle 542 on ЫШ саға. 


Why use their flexible discs: 


Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua, 
Scotch, Shugart, Syncom, 3M, Verbatim or Wabash 


when you could be using 


MEMOREX 


for as low as $1.94 each? 


Find the flexible disc you're now using on our cross reference list... 
then write down the equivalent Memorex part number you should be ordering. 
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Memorex Flexible Discs...The Ultimate in 


Quality 
fdemorex means quality products that you can depend on. 
Qunlily contro! al Memorax means staring with the best 
maíariais available. Continual surveillance throughoul the 
antra manufacturing process. The benefit ой Метогех 5 years 
of exporience Іп magnelic media production, resulting, for 
Instance, іп proprietary costing formulations. The most sophis- 
Healed lesling procedures you'll ind anywhere in the busineas. 


100 Percent Error Free 

Each and every Memorex Flexible Disc is certified to be 100 
percenl error free, Each track of each flexible disc is tested, 
individually, to Memorex's stringent standards of excellence 
Thay (езі signal amplitude, resolution, law-pass modulation, 
ovarwr|le, missing pulse error and extra pulse error. They are 
lorque-Iesated, and compalitively tested on drives avallable 
тот almost every major drive manufacturer In the industry 
Including drives that Memorex manvlacturers. Rigid quality 
audita ага built into every step of the manufacturing process 
and stringent (esting result in a standard of excellence Ihat 
B&SUre3 you, our customer, of a quality produci designed for 
increased data reliabillty and consistent top perlormance. 


Cusiomer Oriented Packaging 

Memoreaz's commilment to excellence does по! slop with a 
quality product. They are proud of their flexible discs and they 
package them wilh pride, Bolh their packaging and their 
labeling have been designed with your ease ol identification 
and use іп mind. The desk-lop box containing ten discs is 
convéniani for filing and slorage Both box labels and jacket 
labels provide lull infarmatian on compatibility, density, sec 
lonng. and record length. Envelopes with multi-language сагв 
end handing instructions and color-coded removable labals 
ага incuoded. A write-protect feature is gvadable fo provide 
dala security. 


Full One Year Warranty — Your Assurance of Quality 
Memorex Flexible Discs will be replaced by Memorex H they 
are lound to be defective in malerials of workmanship wilhin 
pne year ol the dale of purchase. Othar than replacement, 
Mamoa: wil! nol be responsible [or any damages or losses 
{including consequential damages) caused by Ihe use of 
Memorex Flexible Diace. 


Circle 466 оп inquiry card. 


Quantity Discounts Available 

Memorex Flexibla Discs ara packed 10 discs lo а carton and 
10 carions lo а case. Please order only in incramania of 100 
unita for quantity 100 pricing. We are also willing lo accom: 
modate your smaller orders. Quan'ilies lesa ihan 100 units are 
available in increments of 10 ипйз al а 10% surcharge. 
Quantity discounts are also avaliable. Order 500 or more 
discs at the зате time and deduci 1%; 1,000 or more saves 
yOu 2%; 2.000 of more saves you 3%: 5,000 or more saves you 
4%; 10,000 or more saves you 5%; 25,000 ог more saves you 
8%, 50.000 or more saves you 7% and 100,000 or more discs 
earns you an 8% discount of our super low quantily 100 price. 
Almost all Memorex Flexible Discs are Immadialely avaliable 
{гот CE. Our warehouse facilities are equipped to help us get 
you the qualily product you naed, when you need it. Il you need 
further sssislance to lind Ihe llaxible disc thal's right lar you, 
call ihe Memorex compatibility һоШав. Dial 800-538-6080 
and ask lor the ехе disc hotline extension 0897. In Catillornia 
dia! 800-67 2-3525 extension 0997. 


Buy with Confidence 

To got the lastest delivery tram CE of your Memorex Flexible Disce, аила 
ov phone your order directly to our Computer Products Очаи Be sure 
to calcuiale your price wading ihe CE prices in Ihis ac: Sárchiganresidenis 
please add 4% nales tak Whitten purchasg они» ats accepled trom 
ворготес government! agencies and most wel rated lirms al а 10% 
surcharge for nel 10 biting АН salas mre sutject to күаНнарицу, 
eeceplance and veriticalion All salsa ara inal Prices, terme and 
specilicalions are subject te change without notice Ом! o! шось lems 
will be placed on backorder жшотимісеінр unless СЕ is irrsiruciod 
citerently Minimum order $50 00. Internalhonal orders аға invited with 
a $20.00 surcharge tor special handing In addibion to shipping charges 

AH shipments are F.0.8. Ann Arbor. Michigan No СОС'в paasa Non- 

сего and loresgn checks require bank clearance. 

Май orders Ic: Communications Electronics, Box 1002, Ann 
Arbor. Michigan 48105 U.S.A Add $8.00 паг case or рига сава сі 
100 BH-Inch discs of 56.00 per сазе сі 106 бітеп mini-disca Jor 
U.P.S. ground shipping and hanrdilng in ihe continenial U S.A il you 
have & Masior Card сс Vii card, you may call вту and place 
а credi card order Order Toff-frea in the Urdied Ziatés. Cal) 
anytime BOC-B21-5414. ІІ you ere outside Iha LLS ar in Michigan, 
de 313-994-4444 Dealer inquiries invited All order Inés al 
Communications Electranice are alatled 24 hours. 


Copyright *1/9B1 Communkationns Electronica" 
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Order Toll-Free! 
(800) 521-4414 


in Michigan (313) 994-4444 


For Data Reflabiity—Memorex Flexible Discs 


™ 


A COMMUNICATIONS 
ELECTRONICS” 


Computer Products Division 


854 Phoenix О Вох 1002 D Ann Arbor, Michigan 48106 Lf,S.A. 
Call TOLL-FREE (800) 521-4414 or outulde U.S.A. (31 3) 094-4444 
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Controller Board 

for Heath Systems 
Users can double the 5-inch 
floppy-disk storage capacity of 
Heath 88/89 microcomputers 
with the FDC-880H floppy-disk- 
controller board from CDR Sys- 
tems Inc. Tne board runs under 
CP/M 2.2 and is capable of han- 
dling as many as four Shugart- 
compatible 5- or 8-inch drives si- 
multaneously. In addition, the 
FDC-880H handles single- and 
double-sided operation and 
single- and double-density data. 


New AMD PROMs 

Advanced Micro Devices’ 
(AMD) new family of PROMS 
(programmable read-only mem- 
ories] uses a platinum-silicide fuse, 
which offers a 97% program- 
ming yield. Among the family 
members are the Am27S40 and 
the Ат27541. Both are 4 K-byte 
by 4-bit bipolar PROMs. The 
Ат27540 has open-collector out- 
puts while the Ат27541 has 
three-state outputs. The devices 
offer 50 ns or 35 ns maximum ac- 
cess times, respectively. The 
Am27PS4] is a three-state, 
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What's New? 


MISCELLANEOUS 


The board converts 5-inch hard- 
sectored disks to soft-sectored 
double-density. 

The FDC-880H unit is supplied 
with a cable, zero-origin conver- 
sion PROM (programmable read- 
only memory), boot PROM with 
disk diagnostics, and hardware 
and software manuals. lt costs 
$695 and is available from CDR 
Systems Inc, 7667 Vickers St, Suite 
C, San Diego СА 92111, (714) 
275-1272. 


Circle 543 оп inquiry card. 


power-switched PROM that re- 
lieves power problems by re- 
ducing consumption from 875 
mW to 425 mW when deselected. 

The platinurn-silicide fuse is nor- 
mally programmed with a single 
pulse. There have been no fuse 
failures reported in more than 13 
billion hours of tests. 

In 100-ипіг lots, prices for this 
family of PROMs begin at $44.90. 
For more information, contact 
Advanced Micro Devices Inc, 901 
Thompson Pi, Sunnyvale CA 
94086, (408) 732-2400. 


Circle 544 on Inquiry card. 


Upgrade Your Casiotone 
Robin Whittle, 42 Yeneda St, 
North Balwyn, Australia, has a 
technical bulletin that contains 
extensive yet simple modifications 
for the Casiotone M- 10 keyboard 
instrument. The M-10 is a hand- 
held, four-voice synthesizer. With 
Robin's modifications, the М-10 
can have 25 voices, two-octave 
drop switches, hold, sustain, a 
milder vibrato than normal, and 
adjustable tuning. The parts re- 
quired cost approximately S20. 
Robin's bulletin, which includes 
the theory and construction 
notes, costs $3 
Circle 545 on inquiry card. 
North-Holland Catalog 
Books and journals covering 
computer communications, simu- 
lation, artificial intelligence, pro- 
gramming languages and tech- 
niques, computing in medicine 
and biology. and other related 
subjects are described іп the 
North-Holland Computer Publi- 
cations Survey 1980. Many of 
the publications are papers from 
conferences and seminars. Ғог 
the brochure and price list, con- 
tact Elsevier/North-Holland- 
Journals Information Center, 52 
Vanderbilt Ave, New York NY 


10017. (212) 867-9040. 
Сігсів 546 on inquiry card. 


Handbook 
Explalns EEPROM 

The EPROM Family Applica- 
tions Handbook describes the 
operation and application possi- 
bilities of [ntel'S 16 k-bit EEPROM 
(electrically erasable program- 
mabie read-only memory}. The 
handbook shows ways to inter- 
face the device to a microproces- 
sor and program it. The hand- 
book is available free from Intel 
Corporation, Literature Depart- 
ment SV3-3, 3065 Bowers Ave, 
Santa Clara CA 95051, (408) 


734-8102. 
Circle 547 on tnquiry card. 
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PnntersPlus | 
...computers, peripherals, 
ccessories and supplies! 
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APPLE ACCESSORIE 


Apple 11 & 48K ............. теа ‚ CALL 
Disk ll w/controller DOS 3.3 ........ CALL 
Disk ІІ Add-On .................... CALL 
Microsoft 280 Softcard .............. 319. 
16K Ram Card ........ Va boss wee. 159. 
CCS Parallel Card ........ MÀ 109. 
Async Serial Card ........ odia wee 139. 
Clock/Calendar Card .............. 109. | 
ЕЕ Gard ....................... 239. 
AD Gar. .,....--,-:.- TT ee 99. 
Mountain Comp. Romplus ........ sav 139. 
KB Filter ROM ........ ҮТІР... 
CPS Multifunction Card ....... 2... 199, 
Supertalker ................... ... 259, 
Paymar L/C Adapter - New ............ 49. 
Pa 5525552 ТРЕТО 39. 
МЕН Super Mod ..................... 25. 
Superterm .............. jo ӘДӘ, 
Videx Video Term ................... 309. 
APPLE SOFTWARE 
Personal S/W Desktop Plan 11 .. ... 5169. 
CCA Data Mgmt ................... B5. 
eu] c] aX car eck IQ 169. 
Visiplot ............ Белка eee .-. 159. 
Visitrend/Visiplot ........... 4,7,2. i 
Visidex ....... bui wis Tm 4..., 108. 
Visiterm ...... ua cm а+аогәоа фео 129. 
Micropro Wordstar ...... Tr 299. 
Dent TR. 159. 
MaiFMerge ........................ 99. 
Ома Sr ........................ 239. 
Spell Star .......... 455555 ..24..., 1D. 
Muse Super Text 11 ....... Ts 
Address Book ................. .... 44. 
Form Letter Module ............... ‚ 79. 
Stoneware-DB Master ll .............. 199. 
Microcom-MicroCourer .............. 239. 
Infotory . .  ... ..... LIS BM a cna RN 199. 
RIBBONS 
NEGL ее оаа е E, $77.00/Doz. 
Оте .......... DURS ES .... 45.00/Doz. 
Diablo ...,....... 8-4--%.-%... BD.OO/Deos. 
Мердех .. ................ ‚ 135.00/6 ea. 
poc 95.00/Doz 
TI/DEC/TTY ..... Et .... 45.00/Doz 
EDSONR 22222520256 а ТТ 13.95/еа 
MPl/Axiom/Base 2 ............ 10.00 ea 
MAGNETIC MEDIA 
Premium Quality А! Bargain Prices 
514" Diskettes, all Formats 
100% Certified with hub rings, box of 10 
Single sided, single density ........ 26.95 
Single sided, double density ........ 29.95 
Double side, double density ..... -. 38.95 
8” Diskettes, All Formats, 100% Certified 
Single sided, single density ........ 29.95 
SSSD Eror Free ................. 32.95 
Single sided, double density ........ 39.95 
Double sided, double density ....... 49.95 


ECSONS 


Complete Stock of MX-80, MX-80 F/T 
MX-100 Printers, Graphics Chip Sets 
Cards and Cables 


NEC-8023 А, 100 cps Matrix Printer 
Hi-Res асі graphics. proportional spacing. 
correspondent quallty printing. bi-directional 
tractor and friction feed. 80, 132 col. Greek & 
Math symbols. Everything you need In a small 
printer. 

List ЗВАО ......_ ............_...... 569%: 


a 


MODEMS 

UDS 103 LP, direct ................ 5169. 
103 ЛР Auto Answer ............ 219. 
202 LP 1200 BAUD .............. 259. 
NOVATION CAT, acoustic .......... . 159. 
D-CAT. direct .................... 169. 
odi Eus exu aaa ada ЖЫ MEE s Aa 
ECL ai ii ГЕК ЛГУ ТТЕ : 
HAVES 5100 Micromodem ........ $349. 
Apple Micromodem .............. . 329. 
Smart Modem ,,...... —— € , 249. 


VIDEO MONITORS 


Zenith 12" Green ......... ....... 5139, 
NEC 12" Green ........... Vx ud $239. 
Amdex 12" B/W (Leedex) ......... $139. 
| Amdek 13" Color Lo-Res ........ ,. $439. 


VIDEO TERMINALS 


Ampex Dialog 80 ................. $995. 
Ampex Dialog 30 ......... лаев ГВ: 
Televideo 920С oem nd troay et .4% . 845. 
Televideo 950 ...................... 995. 
| aun Series 
4 — Microcomputer System. 

a тас 
ә” 155 PRICING 
$1099,00 


e Z-80A CPU 4 MHz 
ө 5 user programmable function keys е B2 Keys with numeric 
keypad 9 160 x 100 resolution € 80 character screen 


PC-8001A Microcomputer w/32K RAM .... 1099. 
PC-8012A VO Unit w/32K КАМ 

Expansion slots ...,.............. 47..... 699. 
PC-8031A Dual Mini-Disk Drive Unit ...... 1099. 
PC-8032A Add-On Dual Mini Disk 

Drive Unit .,.......... ИТЕ ТЕ 949. 


Circle 336 on inquiry card. 


LLLI 


MPI 88G / 99G MATRIX 


High resolution dot-addressable graphics fo! Й 
Apple. Enhanced “correspondence quality” | 
printing. Tractor and friction feed. Serial and 
Parallel Input. 100 cps Bidirectional printing. І 
80. 96 апа 132 column widths! 

88 G List $749 


Apple Parallel 1/O Card/Cable/Disk . , 
| With Graphics Prom (Ap-Pak) ..... 
IEEE І/О Card 
Single Sheet Feeder 
| QT Cover 


. $589. 
$660. Ё 
$110. B 
$145. 
$55. Ё 
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5510/5530 КО w/tractor 
7710/7730 RO w/tractor 
5520 KSR w/tractor ........ .... 
7720 KSR w/tractor ,,........... 
3510/3530 КО 

Bi-directional tractor ............. 

Pusher tractor .......... IET 


ж 
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OLYMPIA 


Letter quality. Daisy wheel IN tu io - 
: 9480 ап 


interfaces to Apple. Alari, 
RS232 Serial ports. A truly cost efective letter 


duo ре that functions as а typewriter. 
51 О Computer printer 


or urite to: 


PALOMAR 


Computer Products 
910-105 W. San Marcos Bid., San Marcos, CA 92069 | 


TERMS ОҒ SALE: Cash check mune otder har int trance i 

ctt. (cand си pun hase оқыт» Unm edal (тты i | 

тый Please ин бе telephone pte tee wii weer ani | 

expiration date oen credi card orders САМ uma ныйт» add 6t 

аһ (ла Advertised pru es дїк ни prepaid ones РОН мрн 

port Add 34 tor sheng m (S Preig and amba ety sube i 
hange without nace 


List $1690 ........ add ee сап, Й 
ES100 Typewriter only ........... of 
Interface Card Only ............. ; ” 

(specify serial ог parallel) " 
I/O Cable (specify serial or parallel) . . “ a 
Apple Serial Card ............ VET " 8 
Print Wheels & Ribbons .............. j 

TO PLACE YOUR ORDER CALL: Ё 

TELEPHONE TELEN Ё 

(714) 744-7314 697120 | 
E 


What's New? 


MISCELLANEOUS _ 


64 K-Bit ROM 


ОТЕ 5 2364 is a 64 K-bit ROM 
(read-only memory} with an 
automatic power-down feature 
that reduces power requirements. 
The device operates with а 
40 mA current in the active mode 
and an 8 mA current in the stand- 
by mode. It uses a single +5 V 
supply. 

The 2364 is organized as an 
8 K-byte by 8-bit unit. The device 
has access times of 250 and 
300 ns. All inputs and outputs are 
TTL- {transistor-transistor logic) 
compatible. 

In lots of 250, the 300 ns 2364 
ROM costs $21.20. Contact GTE 
Microcircuits Division, 2000 W 
14th St, Tempe AZ 85281, (602) 
968-4431. 


Circla 548 on Inquiry сага, 
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A Modem for the Atari 

The Microconnection is an 
answer/originate, direct-connect 
modem for Atari 400 and 800 
computers. The Microconnection 
features  autodial/autoanswer 
operation (optional), which 
allows an unattended Atari to 
send messages, text, or other 
data to a host computer, and 
automatically answer the tele- 
phone and receive data, too. 

The Microconnection is Bell 
103 compatible and operates at 
300 bps (bits per second). Models 
are available for use without the 
Atari 850 interface and provide a 
socket for connection to any 
serial printer capable of 300 bps 
operation. А cassette recorder 
can be plugged into the unit for 
storage and playback of received 
data. 

With autodialing terminal soft- 
ware, power supply, and a cable, 
the Microconnection costs 
$199.50. The autodial/autoans- 
wer option is $79 extra. For com- 
plete details, contact the Micro- 
Peripheral Corporation, 2643 
|5151 РІ, NE, Redmond WA 
98052, (206) 881-7544. 


Circle 549 on inquiry card. 


Type-Ahead Buffer 

The Model 150 Type-Ahead 
Buffer for the Apple 1! features a 
40-character type-ahead capabili- 
ty. Іс eliminates the need to wait 
for computer prompts before en- 
tering the next command or data. 
No software patches, circuit 
board cuts, or jumpers are re- 
quired. The Model 150 costs 
$49.95 and is available from Vista 
Computer Company, 1317 E 
Edinger, Santa Ana CA 92705, 
(714) 953-0523. 


Gircle 550 on Inquiry card. 


FORTH for the Apple 

TransFORTH ІІ is a fully com- 
piled, floating-point implementa- 
tion of fig-FORTH for Apple Il, Il 
Plus, or Ill microcomputers. It has 
transcendental functions, strings 
and arrays, high- and low-resolu- 
tion graphics, Turtlegraphics, and 
music. 

TransFORTH II has a suggested 
price of $125. For details, contact 
Insoft, 259 Barnett Rd, Unit £3, 
Medford OR 97501, (503) 
779-2465. 

Circle 551 on inquiry card. 


Articles and 
Papers Compilation 

The Battelle Memorial Institute 
has a booklet listing the titles of 
papers and articles from its staff. 
The booklet contains the names 
and dates of the publications in 
which an article or paper ap 
peared and the author(s}. 

Copies of the booklet, entitled 
Published Papers and Articles: 
1980, are free from the Re 
ргіп/Вгосһиге Center, Battelle 
Memorial institute, 505 King Ave, 
Columbus OH 43201, Attn: Jane 
Carr, (614) 424-7727. Battelle is 
ап independent research and 
development institute. 


Circle 552 on inquiry card. 


РС-8001А 32К Computer. ee ee ee oe ee E - CALL 
PC-8B012A І/О Unit w/32K НАМ............. CALL 
РС-8013А Dual Mini-Disk Drive Unli.. ғ.а“ -CALL 
PC-B001 Multi Cardware (FDI /O & 32K). . ...,.CALL 
СР/М 2.2 Operating Syatem for NEC. зт-т=еч»эт=т з» о + 
WordStar configured for NEC Se. 2 oe аа ае а 
SuperCalc configured for МЕС.............-.... 
NEC Wordprocessor & Accounting Software. .. . . CALL 
Many more воһішаге packages and languages; 

(Pascal, Foritan. Cobol, etc) are available configured for 
ihe NEC 8001A Computer. 

Please call or write for & product price list. 


Please call for prices 


Atari 400 w /16K .... sse 2426499 A2 009 
410 Program Несәгйет...................-....б5 
810 Disk ОТЕМ... уа te Gees бта ee аж» ee 4049 
B25 RO col. 748 Dot matrix impact ргіпіет,.,.....699 
822 40 col. Quiet Thermal Printer. „s: so e 349 
B50 Interface Мойше... . 189 
Atari 16K Ram Мойшіе.......»....--.-.-.....69 
Aslon Ramcram 32K Моөйше..,......... even 189 
Available Now! 
Asteroids, Misatle Command and Star Raidere. . . 35 ей. 
WE STOCK ALL ATARI COMPUTER SOFTWARE AND 


HARDWARE. 
PLEASE CALL OR WRITE FOR COMPLETE PRICE LIST. 


Video Monitors 


Amdek /Leedex Video 100 12° B&W............ 
Amdek /Leedex Video 1006 12" Green Phoapher. .. 179 
Amdek (Hitachi) 13" Color w/audio output. ......389 
NEC 12° Green Phospher Display JB-1201M. ,, , . CALL 
NEC 12" Lo-Res Color Пізрізуұ..,.......-.---.. 

NEC 12" Hi-Res RGB Calor Display. +-+ -4% +: s- CALL 
Sanyo 9" BAW Пізріһу.,,...........,.....4..165 
Sanyo 9" Green Phospher Dispiay. l2... 59 o 


т”... 


чжачгвтечоаалтғағға 


Sanyo 13° Color Display....-..> С i 
Zenith 12" Green Phoapher Display 7УМ-121......149 


+» = у», * а 


Circle 113 on inquiry card. 


Personal 


Color * Sound " Graphics 
Call or write for more info. 


eii прш 


€ 4-1 4 СЕТ aguro 


16K мош $1025 


APPLE 
DISK DRIVES 
ONLY 


$439 


FOR MORE 
DISCOUNTS 


16K RAMBOARD by ConComp 
for Apple Il Computers 


AVAILABLE 


9". $130 


Computer 


Disk drives available soon! 


w/controller and DOS 3.3 $499 


SEE OUR ADS ON 
PAGES 146 & 147 


California 
Computer 


Systems 


Floppy Disk Controller $369 
64K Dynamic Ram Board, 200п» $499 
2-80 CPU board w/ monitor ROM $269 


16K Static memory board, 200ns....... 2... 369 | 
32K Static memory board, 20016... ..... sas .... 899 
5.100 12 Slot МвілҒбате.....................475 
4-Роп Serial Interface ee ae ee ee | ъа еа t bashi 0.899 
2-Port Serial /2-Port Parallel Interface. .« ...:...299 
4-Port Parallel Іпіегінсе...........:........- 229 


In California and 
outside continental U.S. 


(714) 698-808 


Telex 695-000 Beta CCMO 
Printers 


Anadex 9501 w/2K SUL FERPTRPRITTCATER 13,1349 
C. Моћ Starwriter 25 CPS 4зіруеһегі.|.,....,...1449 
C. Itoh Starwriter 45 CPS daisywheel...........1649 
Epson МЫЗ 221.2222 А кате» » Жад» еу ‚СА. 
Epson MX-80 & МХ-БОҒ/Т............ =m p ,.CALL 
Epson МХ-100...,.,..„.......„„... ааны: САШ. 
NEC 8023 Impact Dot Matrix... ye 2..6 оь. 695 
МЕС Spinwriters (Latest models). eee eer eee ate 

Paper Tiger IDS-445G w/graphics. . ТТРИЕТЕТІІ 009 
Paper Tiger 105-4606 ш/дтарһісе..............949 
Paper Tiger IDS-560G w/graphics.. tv yes 1449 
5Пепіуре Printer w/Apple Interface. ........,...3949 
Qume Sprint Daisywheels (Latest modele)... ... CALL 


Ordenng informanon Phone orders wing VISA MASTERCARD 
AMERICAN EXPRESS, DINER'S CLUB. CARTE BLANCHE. bank 
wite tober cashugr's nr certified check money order. тк pisanih 
check (allow tea days to clear) Unless prepaid wath cash. please add 
54, fot shipping. handling and insurance fmuurmutn SO Calli 


me residutits Add &'E sakes tan We accepi СОР» ОСЕМА Ipsius 
and comorapan phease bend for а whiten quotas AU equipment 
њ suberti in price change and азайышы! wubost mame AD qup 
meni њ ny and complere шаһ manular net v wananiy (шылы (03 
Шау) Shuwinom preces may defer from тай uret mices 


Send Orders to: 


COnsStuttel 
COMPUTES Mail Order 


8314 Parkway Drive 
La Mesa, California 92041 


What's New? 


Е | MISCELLANEOUS | 


Programming 
and EPROM Memory 
on One Board 
SSM Microcomputer Products’ 
PBT S-1OO board combines pro- 
gramming and memory capabili- 
ties. Four on-card sockets provide 
a total of 4 K or 8 K bytes of mem- 
ory, depending upon whether 
2/08 ог 2716 EPROMSs {erasable 
programmable read-only mem- 
ofies} are used. Two program- 
ming Sockets are provided for a 
2/08 and a 2716. Separate on- 
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card circuits allow programming 
of 5 V 2708 and 2716 EPROMs 
without board modifications. The 
programming voltage is gener- 
ated on-board. 

The РВ! board with software 
for programming and verifying 
EPROMS costs $265. A kit version 
is available for $179. Contact SSM 
Microcomputer Products Inc, 
2190 Paragon Dr, San Jose CA 
95131, |408) 946-7400. 


Circle 553 on Inquiry card. 


Reversible Floppy Disks 
Omni Resources has developed 
a reversible 5-inch floppy disk. 
Each Omni Flip/Floppy has two 
recording surfaces, two sets of 
write-enable notches, two index 
holes, and reinforcing hub rings. 
Each disk is rated for over 12 mil- 
lion passes without disk-related 
errors or significant wear. Omni's 
5-pack sels for 521, and а 
10-раск costs 540. For more in- 
formation, contact Omni Re- 
sources, 4 Oak Pond Аме, Mill- 
bury МА 01527, [800] 343-7620; 
in Massachusetts |800) 252-8770. 


Circle 554 on Inquiry card. 


MicroCOMPOSER-II 

MicroCOMPOSER-I is а type- 
setting system that is added to a 
Compuwriter 11 typesetting ma- 
chine made by CompuGraphic. 
MicroCOMPOSER-II consists of 
software and a hardware inter- 
face. The hardware interface is 
placed inside the Compuwriter 
and connected to a TRS-80 Model 
| or Ill microcomputer. Micro- 
COMPOSER-II reads files created 
using the TRS-BO's word-process- 
ing programs and feeds them to 
the Compuwriter Il for а hard- 
copy printout. 

Cove View Press, the market- 
ing agent for this microApplica- 
tions Associates' system, recom- 
mends using the Scripsit or Elec- 
tric Pencil word-processing pro- 
grams. The word-processing pro- 
grams allow text to be formatted 
to fit MicroCOMPOSER-II stan- 
dards. The ТК5-80 must have at 
least 32 K bytes of memory and 
one or more disk drives. Micro- 
COMPOSER-I! costs $1500. For 
details, contact Cove View Press, 
POB 637, Garberville CA 95440, 
(707) 923-3476. 


Circle 555 on inquiry card. 


Double-Density 

Digital Cassette 
Magnetic Information Systems 
has introduced a line of digital 
cassettes that have been selected 
and certified for storing twice the 
normal bit density. Each cassette 
is certified for О errors at 1600 bpi 
[bits per inch] and is guaranteed 
for a year. To complement this 
line, MIS will also supply align- 
ment tapes to help users calibrate 
their machines to this higher 
storage capacity. For additional! 
information, contact Magnetic In- 
formation Systems, POB 806, 415 
Howe Ave, Shelton CT 06484, 


[203] 735-6477. 
Circle 556 an Inquiry card. 


ORDER BY PHONE 


COMPUTER STOP шеп 


(213) 539-7670 PST 
2545 М. 237 51. Тоггапсе, СА. 90505 TELEX: 678401 ТАВІНІМ 


LOWEST PRICES IN THE WEST,NORTH, SOUTH & EAST 


Sghoppic computer 1-800-421-1947 


МЕС 8001A............... ‚. $1100 | | 

МЕС 8012А ............... ‚. $ 750 " . APPLE][ Plus 
16K.......9$1075 

NEC 8031A ......... ,....... 91100 48К.......$1193 

NEC RGB Monitor ........ ... $ 999 Disk][Drive ..$529]| 


with Controller & Dos. 3.3 
MICRO MODEM II 
$295 
2-80 Softcard 
$299 


NEC General Accounting 
System ....................% 350 


APPLE HARDWARE 


Parallel Printer Interface Card ......,........... 160 
Communications Card ........ Leia ры e: 195 MONITORS/DISPLAYS 
High Speed Serial Interface .................... 160 
Pascal Language Ѕузіет ...................... 425 Leedex Video 10012” .................. — O 
Centronics Printer Interface..... E жа ТРУ 185 Sanyo 9” Мопйог.............................195 
Applesoft Firmware Card ...................... 160 KG-12C Green Phos. Monitor ...,............... 275 
Integer Firmware Card ............ Im 160 Sanyo 12" Green Phosphor. Monitor....... Dm 275 
Disk || with Controller DOS 3. 3. РРР ИР DEM МЕС 12” Green Phosphor. Monitor .............. 275 
ШК оту ................................475 Sanyo 12" BIW Мопйог............... РРР с. 
Graphics ТаМеі...........,.................. ОВ 
PRINTERS 
OTHER HARDWARE 

Apple Silentype with Interface ...,...........,...525 
Alf Music Synthesizer (3 Voice) ........... oe 245 IDS 445 (Paper Tiger) with Graphics,......,...;.,650 
8убісе................ JEMEN nop > ai i ee 
ABT Numeric Keypad AR E ETE E ыы EEE 119 IDS 560 with Graphics 10).....................1199 
Micromodem )[............. ous diga NA ....295 Centronics 737 ........ ЖОЛОК КК ГГ 795 
Apple Clock ..... ie Sie оону е ФА МЕС Spinwriter (НО, бөлігі) Зан E TE E 2650 
Rom Plus with Keyboard Filter.. EE bred 
A MM a lit OUS HERO ерта ырк БАП 
Cc Il жа "ГТ 150 SOFTWARE 
DoubleVislion 80 x 24 Video Interface ............ 245 
CCS Arithmetic Processor ..................... 399 ІЛӨЛСӘРТОЙӨГ-ы;2552%525ы%555ь245%ы Біра кэ 525 
CCS Parallel ітіегҰҒасе......................... 119 Apple Post (Mailing List Program) DN LA dem ao 45 
TERR AM Саа сле. oS eee EFE ax sr as 145 Easywriter Professional System ................ 195 
Microworks DS-65 Оідіѕесїог , ....,.,.......,...339 Ара PRIETO: МЕЗ ТТГ ero M 
SYA 8 inch Disk Controller ,....................350 DB Master Data Management .................. 175 
ӘШшР-МоОвб.................... ККК МЧК ЧАЕК т: The Cashier ....... EP ба какка: oe I 
CCS Synchronous Serial interface —— 159 Apple Writer ............. ra s Side Maree каса ЖААЙ 
CCS Asynchronous Serial Interface ............. 159 ТІМ; зы yak ОЛЕ ӨИК ИКИ LED 
Corvus 10 Meg. Hard ОіѕК..................... 4395 CCA Data Management $узїәт.........,...... 2.90 
Corvus Соп а ейаіоп................. ыты ы. 595 Full Screen Mapping for CCA DMS ............... 59 

Pascal Interactive Terminal Software (PITS) ...,...29 

MISCELLANEOUS/SUPPLIES Basic Interactive Terminal Software (BITS) ........ 28 

Data Capture .............. VPE ала ERE 45 
16K RAM (200-250 МЗ) .................. vss RARE Data Factory ОМ5............................ 110 
Verbatium Datalife Diskette (Box ОП10).....Ҙ.....30 Apple Plot....... sre ae. sesame Жаза E СЕРЕ. 55 
Dysan Diskettes (Вох of 5) ...................... 22 Appla BIO ПЕРИРРӘННЕК ГГ ‚120 
Apple Diskettes (Box of 10)....... —— — 45 Magic Wand Word Processor (Needs 2-80 Softcard) 345 
Verbatim Diskette Boxes (Holds 50 Disks) ......... 18 Dow Jones Portfolio Еуаішайют................... 45 
Silentype Paper (Box оҒ10го115).................. 40 Fortran .............. же hae eve Жа acc Per 140 


OROERING INFORMATION: Phone orders invited using VISA, MASTERCARD or bank wire transfers. VISA 8 MC credit card service charge of 2%. 

Mall order may send charge card number (include expiration date), cashler's check, money order от personal check {allow 10 business days (о clear.) Piease Include a telephone 
numbar with ail orders. Foreign orders (excluding Military PO's) add 10% for shipping. All funds must be in U.S. dollars (letters of credit permitted), Shipping, Handiing and in- 
surance іп U.S, add 3% (minimum $4.00}, California residents add 6% sales tax. Our low margins prohibit us to send COD or on purchase orders cr open account (plaase send for 
written quotation}, All equipment is subject to price change and availability. Equipment is new and complete wilh the manufacturer warranty. We do not guarantee marchantibilily 
of products sold. АИ returnad equipment is subject to a 15% restocking fae. We ship most orders within 2 days. 

WE ARE A MEMBER OF THE CHAMBER OF COMMERCE. RETAIL STORE PRICES MAY DIFFER FROM MAIL ORDER PRICES. 
PLEASE SEND ORDERS ТО: 


COMPUTER STOP, 2545 W. 237 St, TORRANCE, CA 90505 
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Circle 160 on Inquiry card. 
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AMDEK 
APPLE 

ATARI 

BASE 2 
CENTRONICS 
COMMODORE 
DC HAYES 
HAZELTINE 
LEEDEX 


0 зеееееееееееееубСі(0 еееееее 


ELECTRONICS PLAYGROUND 


Lincoln, Nebraska 68508 
In Nebraska Call (402) 476-7331 


STOP 


DON'T TURN THIS PAGE... 


.. if you are tired of dealing with mail 
order houses that never have in stock 
what you need, when you need it. We 
are not a mail order house. Micro 
Source of Texas is a stocking wholesale 
distributor of microcomputer printers, 
video display terminals, and supplies. 
What makes us different? We don't just 
take orders! 


Whether you're a dealer, systems 
integrator or first-time micro user, 
you expect help from your supplier in 
determining the best product to fit a 
particular application. We give that 
help. and more. Since complete doc- 
umentation is essential, we provide 
it with every order we ship. And if 
you're located in Texas, stop by and 
we'll demonstrate our products without 
Obligation. Try to do that mail order! 


Don't waste valuable time. Talk to 
Micra Source. We can help. 


Lc RO 


OURCE 
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1840 "O" Street 


MACROTRONICS 
MAXELL 
MICROSOFT 


MOUNTAIN'HARDWARE 


N.E.C. --Ҙ 
NORTHSTAR 


PANASONIC 
SANYO 
SYNCOM 


LOOK 


AT THESE POPULAR. . . 


. .low cost, high quality products: 
e EPSON MX-80 & MX-100 printers 
e C.ITOH "Starwriter" WP printer 
e TELEVIDEO Model 910 CRT terminal 
* TI SILENT 700 & OMNI 800 printers 


Need supplies? We stock ribbons and 
accessories for EPSON, C.ITOH, 
DIABLO, QUME, NEC. AND DEC. 
printers. All products and supplies are 
in stock, available lor immediale 
delivery. 

Micro Source of Texas is a specialty 
distributor handling only peripheral 
hardware. We доп! sell microcom- 
puters or soltware. So if you're a 
systems dealer. consider us a depend- 
able supplier, not a competitor. 


Micro Source of Texas, Inc. 
934 М Glenville Drive 
Richardson Texas 75081 


214-690-5111 


442%» ELECTRONICS CENTER •••• • 
CALL TOLL FREE 


1-800-228-4097 . 


AER Call For “Unbelievable” 
илт” Ый On These Lines: 


Low Low Prices // Жақа 


LISTEN 


TO WHAT WE OFFER. . . 
LOW PRICES 

The best in the industry! Because of 
our volume purchases, we offer at- 
tractive discounts to independent deal- 
ers and micro systems builders. Call 
or circle our reader inquiry number and 
receive a current dealer price list and 
catalog. 

IMMEDIATE DELIVERY 

We stock a variety of popular micro 
printers and display terminals includ- 
ing EPSON, C.ITOH, and TELEVIDEO. 
If your needs are immediate, we'll ship 
within 24 hours of receiving your order. 
And if you're nearby, just drop in and 
pick up your order the same day. 


TECHNICAL ASSISTANCE 

Micro Source offers in-depth appli- 
cation assistance to Appie, Commodore, 
and TRS-80 dealers, among others. We 
want you to buy the right product with 
the right interface at the right price. 
Product support and courteous service 
are "standard features" with Micro 
Source. Call today and make us prave it! 


WE'RE IN TEXAS 


Ask about our NO FREIGHT 


CHARGE special offer to 
Texas customers 


Circle 263 on Inquiry card. 


You'll like our service. You'll love our price! 
^» Ohio Scientific Superboard 15309. 


^ • 4K static НАМ on board, expand 

eo able to 8K 

* Full 53-key keyboard, with upper 
EE lower case. Plus user expand- 
ability. 

е Video interface and audio cassette 
interface. 


The Ohio Scientific Superboard II at 
$329 — in today's economy — has got 
to be the best buy by far. It will enter- 
tain you with spectacular graphics 
made possible by its ultra high resolu- 
tion graphics and super fast BASIC. It 
will help you in school or industry, as an 
ultra powerful scientific calculator. Ad- 
vanced scientific functions and a built-in 

"immediate" mode allow you'to solve 
complex problems without 
programming. 


е It's the first complete computer 
system оп а board, 

• Superboard |! uses the ultra power- 
ful 6502 Microprocessor 

* BK Microsoft BASIC-in-ROM 


The Superboard ІІ can be expanded 
economically, for business uses, or to 
remotely control your home appliances 
and security. Even communicate with 
other computers. 


Read what's been written 
about Superboard ll: 


"We heartily recommend Superboard (1 
for the beginner who wants to get into 
microcomputers with в minimum cost. 
А real computer with full 
expandability.” 

—POPULAR ELECTRONICS, MARCH 1978 


“Тһе Superboard li is ап excellent 
choice for the personal computer en- 
thusiast on a budget.” 


--ВҮТЕ, MAY 1979 


Buy Now. Quantities Limited! 


610 Board For use with Superboard ІІ and Challenger ТР. 
ӨК static RAM. Expandable to 24K or 32K system total. 
Accepts up ta two mini-floppy disk drives. Requires -+ БУ 
@4.Samps. 
Mini-Floppy Disk Drive Includes Ohio Scientific's PICO 
DOS software and connector cable. Compatible with 610 
| expander board. Requires + 12V @1.5 amps and + SV 
@0.7 amps. [Power supply & cabinet not included.) 
AKP 4K RAM chipset. 
ga PS-005 5V 4.5 amppower supply for Superboard Il. 

| PS-003 12V power supply for mini-floppies. 
RF Modulator Battery powered UHF Unit. 
СЛР Sams C1P Service manual a 
CAP Sams CAP Service manual 
Ohio Scientific and independent suppliers offer hundreds of programs 
for the Superboard |, in cassette and mini-floppy form. 


| editor, full upper/lower case com 


05-650 V3.3 Operating System 


ve command ''KERNEL'', — $-digit 
BA ІС, a 8502 Assembler Editor and debugger utility. 
Available for СІР, САР ym СВР P floppy disk computers, 
е Expanded to а setf-teachi stern. V3.3 comes in 


a б disk set with an easy-to- Fan rd which leads the first 
time user from the operation af simple menuized programs 

| thraugh programming in BASIC and storing data on disk ta а 

| complete program development system with advanced 


mpm 
ASIC feature expansions elite 


a full feature screan 
ility with "Normal" 
typewriter operation, PRINT 1/51 G. and screen formatting 
capability 
acit (руы pori Fd direct X, Y plotting and 
the at ability ta a medium eti (64 x 128] graphics 
directly to the AC-19A low cost printer. 
е Enhanced utilities including greatly simplified Create, Initialize 
and Delete НА e new Single жесі ы a communications 
Resequencer. 
y riena with DOES VITR е a fles ph programs but hes 
greatly improved disk 1/ 
24K Ram Required eds PS a 


Freight Policies лсе /5100 


or more are shipped freight prepaid. Orders of less then 
Бо Намаа а ай" аилы соқа св. Ohio 
EET ділі 

GOD AM ta SAO PM 


"7799 eo 
TOLL FREE: 1-300-321-5805 


Guaranteed Shipment 
Cleveland Consumer Computers & 

guarantees shiprnent of computer systems within 4B 
hours upon receipt af your order. Our failure to ship 
within 48 hours entities you to 835 of software, 
FREE. 


Order Form: 
CLEVELAND CONSUMER 
COMPUTERS & COMPONENTS 
Р.О. Box 48827 Cleveland, Ohio 44148 


L]Superboard {| $329. 
1610 Board $298. 


O Mini-Floppy Disk Drive $311. 
C! RF Modulstor $35. 
(1 05-650 V3.3 (Specify System] $79. 


O С1Р Sams Service Manual $8. 
[Attach separate sheet for other items. ] 


To Order: or to get our free catalog CALL 1-800-321-5805 TOLL FREE. Charge your 
order to your VISA or MASTER CHARGE account. Ohio residents сай: (216) 464-8047. Or 
write, including your check or money order, to the address listed below. 


CLEVELAND CONSUMER 
E! COMPUTERS & COMPONENTS 


i DO. Box 46627 


| 


Cleveland, Ohio 44146 
NAME: ] 
ADDRESS: 1 
CITY: STATE: ДР: 
ном YO 
Payment by: VISA —  MASTERCHARGE —— .MONEYORDER — — 
Credit Card Account # i 
Expires Interbank # (Master Charge] J 
TOTAL CI CHARGED ОН E ENCLOSED $_ ДОНЕ Residents add Dhio Seles Tax] 
than $100, arii 54-00 to cover costs. Orders wil be accepted from U.S. end Canada only, 
у 120 ing FOB the М 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE B 


Сігсів 69 on inquiry card. 
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Circle 278 on Inquiry аяға. 


ana NOV. SPECIAL SALE 
19 A774 MICROCOMPUTER PRODUCTS ON PREPAID ORDERS 


— CALIFORNIA COM PUTER SYSTEMS T 00 PRODUCTS (CHARGE CARDS ANO COD OR PO. ИОТ AVAILABLE ON THESE OFFERS) 


$100 CAIA 8080 PROCESSOR PCBD , | . $3295 i 
е 32K STATIC RAM АТ. КТ... 815595. ABT , “521505 10% OFF ON WAMECO PCBD'S WITH MIKOS PARTS 
450 NSEC..5579.00, 300 NSEC. $585.00, 200 NSEC..$629.00 (8-2 280 PROCESSOR BOARD. 


2116 16K STATIC RAM A & T. КТ... ... 519895. A&T . — 826895 7774) 
450 NSEC. 5285.00, 300 NSEC.. 5289.00, 200 NSEC 5329.00 шін Aa viet ор: -. pos: МИ 72727,;,„„ мне wc. 


2065 64K DYNAMIC RAM A & L....... .. ... 5548.05 KT... . ...815395, A&T p $199.95 BOARDS WITH MIKDS PARTS 

2200 5-100 MAIN FRAM A & T ... $979.95 

2422 FLOPPY DISC WITH CP/M 22” .. $329.95 mr eee ER ae ЧЫ oo MEM-3 32K STATIC ВАМ, PCBD.. .. - E 
2802 6502 PROCESSOR A & T... — .... . $28295 | ME Le KIT LESS RAM.. . ..$95.95,A&T . 513595 
28A 280 CPU A& T. ... _ . . 524925 083 60 CHARACTER VIDEO 4MHZ. 

21104 4 SERIAL 1/0А8Т,,..... eee 8291.95 KIT - 4835959, АВТ. .. $425.85 CPU-2 280 PROCESSOR, PCBO., ., . , ‚ 83205 
27185 2 SERIAL 2 PARALLELA&T. , .. . $305.95 UPGRADE RAMS FOR VE-3 . _. . gazog | АТ СЕЗ РОМ. , ‚510895 ААТ. $149.95 


2720A 4 PARALLEL AŠ T... . $214.95 
PRUTO BOARDS WW... $39.95, SOLDERTAIL ,... $29.95 4 2 PARALLEL 2 SERIAL PCBD 53295 | ЕРМ-2 16K/32K EPROM, PCBD. — . . . . $3285 


KIT .... .515595, АЯТ . . 5194.95 KIT LESS ROM.. ... . 865.95 АЯТ . . 59995 


APPLE PRODUCTS гет:2тоа 2716 АНДАИ |оҘҙ FPB-1 FRONT PANEL PCBD ..... -$48.50 
TIHA 12K ROM/PROM. | S68.50 AM 185.95 KIT | 514495, А&Т... ‚ $184.95 
7424A CALENDARICLOGK. . 3... .-. 5106.95 M8-10 16K art RAM. 

74404 PROGRAMMABLE TIMER . .. ae, $9850 KIT... .8290.95, A& T .. . $339.95 CPU-1 8080 PROCESSOR, PCED. . ... ‚ , 529.95 
74704 A TO O CONVERTER. .. ,. ..-. $105.95 APPLE кай KIT.. . . . $8995 A&T. ... $129.95 
14004 GPIB (IE 488) INTERFACE . — ..826595 M88 IEEE 488 INTERFACE 6399 95 
T7104 ASYNC SERIAL ‚ 512595 ' QMB-12 13 SLOT MOTHER BOARD, PGAD $39.95 
11125 SYNC SERIAL. ,, ... e. aa 153,95 А BM ERE LET бы KT 2... $9595, А&Т |, , , $135.05 
77204 PARALLEL STANDARD.,., — . , ., ..59805 $.^ IW. Ws 95, . 

77208 PARALLEL CENTRONICS., . ` . 159895 ASIO SERIAL 1/0 ОЕ НОР АНЕ AVAILABLE 
78118 ARITHMETIC PROCESSOR W/DISC.... $342.95 KIT Р 68795. ААТ .. $97 95 

МН ARICHMETICPROCESSOR WIROM... — 8942.95 APIO PARALLEL 10 MIKOS PARTS ASSORTMENTS ARE ALL FACTORY MARKED PARTS KITS INCLUDE 


7500A WW BOARD . T $22.95 KIT(W/O CABLES) . $67.95. AS T(W/O CABLES) .. 587,95 
75194 SOLDERTAIL B М " AD | 62105 ( АН. PAS USTED AS е0 IREO FOR THE COMPLETE КЇТ LESS PARTS LISTED 
OTHER SSM PRODUCTS ARE AVAILABLE. 


CALL FOR PRICES LARGE SELECTION OF LS TTL AVAILABLE, 
SOFTWARE T E 


PURCHASE $50.00 WORTH OF LS TTL AND GET 10% CREDIT 
2610 CP/M"MACRO ASSEMBLER ON DISK.. — .$76.95 TOWARD ADDITIONAL PURCHASES. PREPAID ORDERS ONLY. 
2620 CP/M™ SYMBOLIC INSTRUCTION DEBUGGER, .. $64.25 
2630 CP/M"TEXT FORMATER .. .. ©. . 56425 
2640 CP/M" BACKGROUND PRINT UTILITY . ... $42.95 bi phi ы inre inta сике 


MONDAY-FRIDAY. 8.00 TO 12:00. 1:00 TO 5:30 post pando D 5 I! you are not а eegular customer, please use charge, cashier's check oc 

THURSDAYS, 8:00 TO 9:00 P.M postal money order Otherwise There will bea two-week delay (or checks їо сма Cad 

(415) 728-91 2 1 residents add 6% tax Money back 30-day quorantes We cannot accept sumed K s 

OTHER CCS PRODUCTS ARE AVAILABLE. P.O. BOX 955 e EL GRANADA, CA 94018 that have been soldered to Prices subject to change wilbowl mouce $10 milium eiir 


$1.50 име ва orders Ел Gaon $30.08, 
ee ce PLEASE SEND FOR ІС XISTOR AND COMPUTER PARTS LISI mne " 


FLOPPY DISK DRIVES CPU 
Qume Datatrak-8 CCS 2810 
| Virtually the industry standard. High quality/reliabil-| Godbout 2-80A .. 
1 м, ity. Full featured, double-sided, double density. Godbout 80854 , 
v SA851R 
Full featured drive, double ‘sided, double density 
SA801R MEMORY | 
Single sided, double density, very consistent CCS 2065 64K dynamic. 
FDD100-8 ; СОЕТ CCS 2116 32K static 
Qume Datatrak 5 


SA-400 
Tandon TM-100 48 TPI : 
NEW! Tandon 8" thiniine drives. Call for details. I/O 

E CCS 2710 4 SIO 


- рар Godbout Interfacer t.. 
CONTROLLERS — ' Meet ud Godbout Interfacer 2 


Tarbell single density kit ..... 
Tarbell single density А & T.. ы | pei im 
Meroen Т oe ; | Qume 5/5 — Daisy Wheel Printer 
"gp о ЕУ да ad а Sprint 5/45 ВО. 
MDA MXV-21 "151-11 controller... Lese Sprint 5/55 RO 
(RX-01, RX-02 compatible) Sprint 5/45 KSR ,..,...... ; 
7| Sprint 5/55 KSR, 


MISCELLANEOUS Forms Tractor... 


CCS Mainframe...,........ $395 6 

2 Disk drive enclosure,..... $ 95 Cable Kits 2drives.... .. ы» platen те] 
{fits Siemens, Shugart, Qume) 3drives..,..... 840) Paper Guide 

CP-206 power supply ....... 8110 4drives........ $ 45 | Paper Basket | 
(powers two floppies) Diskettes ss $39/10 — ds $59/10 many print wheels, ribbons, & more available: 


Terms of sale: cash or checks, purchase orders from qualified firms and institutions. Minimum order $25, CA residents add 6% tax. Prices 
subject to change without notice. All goods subject to prior sale. Minumum shipping/handling charge $4.00. 


Electrolabs 
POB 1608, Palo Alto, CA 94302 (415) 321-5601 
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WE WILL МОТ ВЕ UNDERSOLD 


FOR TRS-80* Model | PRINTERS МЕС SPINWRITER 
Wo iit ССІ-100 51%", 40 Track (102K) $299 7710 R.O. Par $2395 
с Е - 7710 Н.О. Par witractor $2595 
ADD-ON DRIVES FOR ZENITH 2-89 7720 KSR witractor $2795 
ССІ-189 514", 40 Track (102K) $389 7730 Н.О. Ser $2395 
2-87 Dual 514” system $995 7730 R.O. Ser witractor $2595 
NEW 3500 Series $CALL 
= EPSON MX-70 MX-80 MX-80F T MX100 SCALL 
External сага edge and power supply included. 90 day warrantyione PAPER TIGER 
year on power supply. IDS 445 Graphics & 2K buffer 6 639 
CORVUS бт $3089 10mg $4489 Mirror 5699 IDS 460 Graphics & 2K buffer 5 799 
IDS 560 Graphics $1049 
5%" TANDON $ CALL POWER SUPPLIES SCALL ANADEX DP-8000 $849 DP-9500/01 $1295 
OKIDATA 
DISKETTES — Box of 10 Microline 80 Friction & pin feed SCALL 
5y" Maxell $40 BASF/ Verbatim $26.95 x 
ы Microline 82 Friction & pin feed SCALL 
8 Maxell $45 BASF/ Verbatim $36.00 4 " 
PLASTIC FILE BOX-Holds 50 5*4" diskettes $19.00 Microline 63 120 cps, uses up to 15" paper SCALL 
PLASTIC LIBRARY CASE 514” $3.00 a” 5400 бА Tor miw Мов See! 
s C. ITOH 
"LIRE BAVER POR RINGS % 6.95 Starwriter | 25 cps, parallel interface $1439 
Starwriter! 25 срѕ, serial interface $1495 
16K DI ы КОЛ; AT A um нн Starwriter l| 45 cps, parallel interface $1770 
қ ; i r Starwriter || 45 cps, serial interface $1870 
COMPUTERS/SYSTEMS V ME in 
ARCHIVES — 64K, 2-Drives, 77 Track $CALL MONITORS ps 
ALTOS ACS8000 Series $CALL s 
ZENITH 48K, all-in-one computer $2200 ВЕЦ & HOWELL 97B&W BHD911 $155 
ATARI 400 6359 800 $ 789 LEEDEX 12" B&W $129 12” Green Screen $159 
MATTEL INTELLIVISION $ 259 13” Color 9329 
APPLE PERIPHERALS SCALL SANYO 9"B&W $149 12” Green Screen $238 
SYSTEM SPECIAL 12"B&W $219 13" Color $399 
Apple 1! Plus 48K widrive and controller. Epson МХ-80 printer and ZENITH 13" Color 5349 12" Green Screen $129 
interface. SUP-R Mod RF Modulator: List$2965 You Pay $2295 TELECOMMUNICATIONS 
LIVERMORE STAR MODEM 2-year guarantee $125 
TERMINALS UNIVERSAL DATA SYSTEMS UDS103LP $149 UDS103JP $215 
ADDS Viewpoint $CALL NOVATION CAT $139 D-CAT $149 
ZENITH 2-19 $ 725 AUTO-CAT $199 APPLE CAT Il $339 
TELEVIDEO 910 $ 559 920C $729 950 $ 839 D.C. HAYES SMARTISTACK MODEM $235 
IBM 3101-10 $1189 MICRO-MODEM ТІ $295 
ССІ Teinet Communications Package $135 
S-100 CALIFORNIA COMPUTER SYSTEMS 
MAINFRAME $359 280 CPU 5 29 APPLE ACCESSORIES AND SOFTWARE 
64K RAM $599 FLOPPY DISC CNTRL $ 359 Mfr. by:Microsoft - Mountain Computers - Videx - COS - Personat Software 
VISICALC $185.00  VISIDEX $159.00 
INTEGRATED SYSTEM W/INTERNAL CABLES, TESTED $1975 VISITERM 511900 VISIPLOT $139.00 
2Р + 25 1/0 $ 269 2-80 SOF TCARD $259.00 "VIDEX BOARD $249.00 
4 PORT SERIAL I/O % 249 KEYBOARD ENHANCER 5110.00 16K CARD $159.00 
4 PORT PARALLEL I/O $ 179 APPLE JOYSTICK $ 4900 SUP-R FAN $ 39.00 
CABLES SCALL SUP.R MOD $ 2500  CCSCARDS $ CALL 
APPLE CARDS $ CALL ASCII EXPRESS $ 59.00 
CASIO CALCULATORS SUPERCALC $199.00 ALF9 VOICE BOARD $149.00 
POCKET COMPUTER FX702 $199.00 CPS MULTIFUNCTION CARD $199.00 
DESK PRINTER/CALCULATOR FR100 $ 79.95 
SCIENTIFIC CALCULATOR ЕХВ100 5 4995 ENTERTAINMENT 
GAME WATCH CA90 Plastic $ 49.95 Міг. Бу:Оп Une - Broderbund -  Siius  - Califomia Pacific 
GAME WATCH CA901 Steel $ 69.95 FLIGHT SIMULATOR $29.00 SARGON II $29.00 
SPORT WATCH AX210 Calendar $ 59.95 WIZARD & PRINCESS $28.00 АВМ $21.95 
1 MYSTERY HOUSE $24.00 GORGON $34.95 
BUSINESS SOFTWARE HI-RES FOOTBALL $35.00 | MICROPAINTER $29.00 
WORDSTAR for Apple 1! $ 329 RASTER PLASTER $25.95 APPLE PANIC $27.95 
WORDSTAR for Zenith 289 $ 329 SPACE EGGS $17.95 MATTEL GAMES $27.00 


For fast delivery, send certified checks, money orders or call to arrange direct bank wire transfers. Personal or company checks require two 
to three weeks to clear. All prices are mail order only and are subject to change without notice. Call for shipping charges. 


DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED Send for FREE Catalogue 


TO ORDER CALL TOLL FREE 1-800-343-6522 
TWX: 710-348-1796 Massachusetts Residents call 617/242-3361 


The CPU SHOP 


5 Dexter Row, Dept. B11M Technical Information call 617/242-3361 
Charlestown, Massachusetts 02129 Massachusetts Residents add 5% Sales Tax master charge VISA 
Hours 10AM-6PM (EST) Mon-Fri. (Sat. till 5) Tandy Corporation Trademark” Digital Research C 


Circia 116 on Inquiry card. BYTE November 1981 523 


А 
PROFESSIONAL 
MICROCOMPUTER 


THE BEST VALUE ON THE MARKET 
е 280 4МН2 a БАК RAM 

e DUAL 8" DRIVES e 1.2 MB STORAGE 
в 2 SERIAL LO e 2 PARALLEL VO 
* OPERATING SYSTEM AND UTILITIES 


MICRO BUSINESS ASSOCIATES, INC. 
500 SECOND STREET 

SAN FRANCISCO, CA 94107 
415-957-1343 


Circle 255 on Inquiry card. 


LOWEST POSSIBLE PRICES 
BEST POSSIBLE WARRANTY 


model 111 16K 


computer 4K 

510 кту 
== -2 

call TOLL FREE 1-800-545-8124 


245A Great Rood 
Litieton, MA 04440 
Write lor your 


М6 s7. 405» 3499 
(ree catalog. 


TRS M) з à reg atarag irpoemas a! Tandy Cone 


Circle 81 on inquiry card. 


WANTED: 


| APPLE, PET, TRS-80, CP/M 


SOFTWARE 


WesticO is a publisher and distributor of 
| professional software for microcomputers. 

lf you have a new program ready lor 
distribution or want your existing programs 
lo reach а larger market, contact 

Phillip Woellhof, УР. Mktg. 

Westico, Inc. 

25 Van Zant Street 

Norwalk, CT 06855 

(203) B53-6880 
TO increase your profits, take advantage 
of Westico's worldwide promotion and 
distribution 


WESTICO 


The Software Express Service 


9 TRACK TAPE DRIVES 
800 BPI = $2400 


45 1Р5 NEW IN 
FULL MANUAL ORIGINAL 
$4850 VALUE BOXES 


РЕНТЕС Made| 8840А-9-45 
INDUSTRY STANDARD INTERFACE 
CAPABLE OF IND. STO. ANS!-IBM DATA FORMAT 


READ WRITE OATA iM STANDARD ANSI-IHM COMPATIBLE 
FORMAT 


BUMP WINCHESTERS AND HARD DISKS; 10 inch reals hald ug lo 
2600 of tape 34.55 Маразуын unblocked, 


EXCHANGE DATA А FROGRAMS WITH LARGE MAIN FRAMES 
AT SCHOOL, WORK, SERVICE BUREAUS ETC. 


BARGAIN PRICED MINI-COMPUTER UPGRADE ОЕМ Lint $4850 


А large OFM urskog makes Тізе» ену жыныма cues avadanle M 
а trachon of ten current het price FUN зон dre пае up 1o 30 5 ach 
feels o! Hamdard ingame lyd inch mag tapa ta meh rack maunt er 
Use nghi гий c he box ол set Shimano Irama 


BPECIFICATION SUMMARY: 9-Irack, 800 ӘРІ, dual head (read after 
wig] 45 IPS read/wrie. 200 (PB ттш, ПОТРЕСОТ тагир, 110 
МАС 60-8; solid «abe sccent manulariurg. ай VO mgnais TTUL/DTL 
Сопрано кыс» aem Tage Bulfgnmg Tull сот рағы! Сай ar write ine 
ші зе of technical чпесіһсдіноғ. 


INTERFACES: Etecrrovalug сік ашын РА dm stopment ot miemiaces to 
popula: systems Inedaces mak! lor popwlay run" and ave beng 
devüloped for several Мну computers Ii youd like 10 develop and 
document an анне [o а pep small system cal! to (сщз 
сні 


ELECTROVALUE INDUSTRIAL МС. 


PO BOX 57. B [ Phong 18yeieatiramy and 
MORRIS PLAINS, NJ От Р Dueditmt Alt; ericnre 
Воин Coppin nat (editt 201/267-1117 


NEW! for 
the НӘ from 


MICROSYSTEMS 
DOUBLE DENSITY 


DISK CONTROLLER 
for both 514" & 8” drives 


only $595 complete 


including CP/M™2.2 


MAGNOLIA MICROSYSTEMS, INC. 
2812 Thorndyke W., Seattie 98199 
(206) 285-7266 (BOO) 426-2841 


СРАМ в a tradamark of Digital Research. 


Circle 237 on Inquiry сага. . 


SPECIALS of the MONTH 
ATARI 800 Computers. ,., i... $ 750.00 
АТАА! 810 Disc Drives. ,,....,..і 450.00 
ATARI Solrwore ЭНЕР а зі 2 АШАН off 
APPLE II G 48 K Computers... .4..$4,150.00 
LOBOS Disc Orive for APPLE 11 % 395.00 
8” Dual Drive Subsystems 2.4Mb 

DS-DD complete..,... ^. 1,795.00 
CDC LARK Subsystems 16Mb with f 

coriidge- power supply-cables. §5.200.00 
Complete Word Processing System 

with DIABLO Printer.........$4,200.00 
CALIFORNIA Computer Systems 300 Dual 

8” Drive Computer, 64K RAM, OA515-2.4 

Mb Disc memory, 25 serol ports, 1 

Centronics comporible porollel pon. o 

televideo 910 CAT-COMPLETE!. $5.800.00 
EPSON ыл.70 Printers . ee ee Re pe 49 285.00 
EPSON MX-BO-F/T Рттев.,..... $ 685.00 
105 460G Prnteis........, ...% 800.00 
105 5600 Рпгмивв.......... ..-а%4,450.00 
СПОН STARWRITER 25 Printers... . $1,380.00 
DIABLO 630 RD Pdntemrs.........52, 240.00 
МЕС SPINWRITERS....... s... Coll for price 
APPLE Peripherols......... «+. oll for расе 
MOUNTAIN HARDWARE CPS 

Multifunction Соғд5.......,.% 180.00 


218/836-5350 
3 


ead 
DATA SYSTEMS 


“THE COMPLETE SYSTEMS AND SUPPORT TEAM" 


MARKET SQUARE НОРА, CENTER. ИС ADR CARI АМ MAT мі)! 


Circle 246 on Inquiry card. 


ONTROL-Z 


SINGLE BOARD 2-80А° COMPUTER FOR CONTROL USES 


PRICE: 1295 Manio CIO Sas Ful hare papers ранее n docks 
Capacity, мірі ыгын pcm f uai өзі orales 


: OD Си ты adi G^ шь 
TERMS: cte». wc "Чал. m C "-— — ада, tor 


COMPUTER-AID 


1122 DE LAVINA SANTA BARBARA, CA 93101 (805; 966-3077 


Circle 82 on inquiry card 


1981 
DISCOUNT 
ELECTRONICS 
CATALOG 


JOIN THE PAK! 

Send for our Free catalog and become a 
member ol out exclusive Pak. Ош 

members receive Poly Paks’ 

exciting catalog several 

limes a year. We offer: 

Penny Sales, Free 

Premiums and Low, 

Low Prices on a wide variely ol 

Electronic Products such as Computer Periph- 
erals, Inlegraled Circuits, Speakers, Audio 
Equipment, Rechargeable Balleries, Solar Prod- 
ucis, Semiconductors. and much. much more! 
Take advantage о! our 25 years as America's 


(otemos! Supplier ol discount electronics. 


POLY PAKS, INC. 


Pa BDE Pág. ИТТІ 
B. LVWWFHLD MA dikdi 


(617) 245- 3828 


Circle 348 on Inquiry card. 


When it comes to 
Flexible Disks, nobody 
does it better than 
Wabash. 


MasterCard. Visa Accepted. 


Call Free: (B00) 235-4137 


Er Lr rH 
| 


PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Lurs Obispo. СА 
93401 (In Cal call | 
(805) 543-1037 ) 


Circle 332 on Inquiry card. 


. California 
Computer 
Systems 


2810 CPU 

Only — $250.00 
2422 Dsk Cont 

Only — $300.00 
2065C 64K 

Only — $425.00 
2032C 32K 

Only — $620.00 
2718 2x2 


Only — $305.00 
2200A Mainframe 

Only — $349.00 
2501 Mother Board 

Only — $106.00 
2116C 16K Static Ram 200ns 

Only — $309.00 
2520K Extender Board 

Only — $52.00 


TERMINALS 


Televideo 910 — $575.00 
Televideo 912C — $665.00 
Televideo 920C — $740.00 
Televideo 950 — $950.00 
Ampex Dialog 80 — $950.00 
Zenith 219 — $745.00 


PRINTERS 


С-ІТОН Comet | 
9 x 7 Dot Matrix ...$450.00 


C-ITOH Comet Il . . $810.00 
132 Column Printer 
9 x 7 Dot Matrix 


C-ITOH Star Writer * 
Call for best price 


EPSON МХ 80 ....$470.00 


Anadex 9501....91,275.00 
Graphic Printer 


LEXICON LX-11, acoustic ..$145.00 


$-100 - CONNECTOR 
T! or Better 


i 


SF Fe MICRO 


SALES 


11 EDISON DRIVE * NEW LENOX * ILLINOIS 60451 
CALL TOLL FREE: 1-800-435-9357 * MONDAY thru SATURDAY 
(ILLINOIS RESIDENTS CALL: 815-485-4002) x 8:00 a.m. to 6:30 p.m. 
TERMS: Prepayment — C.O.D. upto $100.00 — M/C Visa 
$5.00 Processing and Handling added to each order PLUS 
Shipping Charges. 
Please allow personal check to clear before shipment. 


51 — MOD (кіт) ^9 


$199.00 ФУ — 


Complete 5-100 12 Slot Main Frame. МЕ ж» 
system power with regulated power for 
drives. Excellent for Subsystem or Hobby use. 
Four hours to build. (6 conn., incl., less fans) 


FLOPPY DISK DRIVES- 


DUAL DRIVE SUBSYSTEM 
$1,045.00 


$245.00 w/no Drives i . 
2 SHUGART 8018 ж 


POWER SUPPLY 


Shugart 801's 
Shugart 8515 
Qume DT-8’s 
Shugart 40075 
Tandom 5М4 — 
MPI B-51 — 


$395.00 
$585.00 


$255.00 
$255.00 


TWIN VERTICAL DRIVES 


5" $550.00 — 8” $980.00 


7-80А — $6.95 
7-80А SUPPORT 
CTC — $6.55 
SIO — $25.50 
PIO — $6.50 
DMA — $18.75 


2716-$6.75 
2708-$3.95 
4116-$2.50 
2114-$2.75 
INTEL 

2141-$4.00 


data systems 


Quality Affordable \ 
Microcomputers 


$540.00 | 


$255.00 | 


S-100 BOARDS 


EXPANDABLE RAM 


This 15 the best all — 
around 64K board you $ 

can buy. If after you see 

it, you don't agree | 
return for full refund. 
Bank Select by 
extended address ijr 
or I.O 40H. 


7 $400.0 00 A&T x 


The first time thís world 
popular CPU offered in 

Kit. Two serial, 3 parallel, 
CTC, ЕРгот 2-80 at 

4 mhz. Software buad 


; $250.00 


rate, віс. (Less Prom. & Cable) 


Double Density 8" and 5" н кр 
Disk Controller designed ЖЫ 

for S-100 IEEE standards. : 8 

Uses Western Digital EG AM 
1795, 1691, 2143 C hip Зе ИКЕ 


32K (Kit) NA жазбы SS эй 
e 300NS о-о Power ES К 
4K by 1 Chips | : i 


e Extended Address 
Linas 


e Phantom Line 
е 9 Regulators 


$250.00 


Z47 BA Dual 8 Disk Unit . 
Expansion Interface 
CP/M* V.2.2 for 289 


Microsoft BASIC V5.1 
lorCP/M ..;. — 


Microsoft FORTRAN 
^ Microsclt COBOL 


Circle 418 on inquiry card, 


HOBBY ROBOTICS’ 


shoppers Mart 
— For the SERIOUS Hobbyist — 


ААО Брета. 


you gbhbresti c 
Ініені пох, 
perks up іпіін4!! 
3600 


Completa RU-2 Manual! 
Баланың you need du 
beni your сып bal 
shoern, dajaugd!' Purid 
Tian Se ыр will Нару 
Reb ol be s highly 
mansuyeabe Zit pur 
git. зина base 
fstondeable arms idi 
гай al 15 ba, ир 
Mond" Manual only 
$25 00 mungan wiih 
Іні purch&se 


Rabetica" Paria Supplier Olrec- 
lory. Chock-ludl of names. eddreseys, 
phone mumbers you жап! lor hatdda 
fing pans. systema, орош -oan 
nhat i. Oniy 5) 50. ри Бе. no) 


| HOBBY ROBOTICS | 

| 5070 E Bulosd Highway 

| Mewcross Па 30071 404/446 0/90 
| Ploate send tome chickod tokcer 
| Du herpe РО Manus 

| а Сыс — Robo! Sans 


| Ғғ» Hetty Реч" Calalog FREE 
" 


8035/9 BOARDS 


CPU 1K RAM, 40 [/O lines 

Parallel O 2 82555, 70 mil line drivers 
Serial I/O 3 82518, RS 23026 interlace 
A/D-D/A 8/1 channel 

All boards 4x7, 88 pin edge connector 
Assembled - $125 Bare - $20 


INSTANT PLATEN 
FOR THE 
EPSON MX80 


PROFESSIONAL 
LOGK FOR YOUR 
CHECKS 


INVOICES 


LETTERHEAD 


AND 


ENVELOPES 
WITH TRACTOR 
ADJUSTMENTS ONLY 


INSTANT PLATEN ......... $9.00 
PLUS HANDLING AND 
SHIPPING «cs аа с 1,00 
COMPUTEROOM 


DEPT SFC 
PO BOX 895, MONTEREY CA 93940 
DISTRIBUTORSYDEALERS WELCOMED 


| Tate! £nciaesd $ бл nanei NL EAR Hardware & Software Tools available 
Paradan! ма: башк EN Е | Make check payable to: 
ашылма SKP ELECTRONICS 
2211 Caper Tree Dr. 
Tustin, СА 92680 
(714) 832-1732 
California residents add 8% sales tax 
Please add $3.00 for shipping and handling 
COD chargas extra 


ROBOTICS' ROBOT BASE 
Ready to rali 


HOBBY ROBOTICS 


5070-Е Bulord Highway = Norcross, Ga. 30071 е 404/448-0190 


Сігсів 445 on Inquiry card. Circle 380 on Inquiry card. Circle 482 on Inquiry сага, 


UV EPROM ERASER ANALOG «9 DIGITAL 


ОІСІТЛІ «Ы ANALOG 
CONVERSION MODULES 


SOFTWARE 
GAIN CONTROL — 
три р a ы аы Tet) 100 - i ie P m 


"та: — misolbla bigh end bew Пари - gain 
irom 1 te ова — IE nisl e 
HW riesci» ғ 


For ATARI 


Get the most from your ATARI 400, 
Memory expansion to a full 48K is now 
possible with our 48K Board. Expand 
your ATARI 800 with our 32K Board. 


48K Board $299 
32K Board $199 


INTEC 


Suite * 111 
3387 Del Rosa Ave. North 
San Bernardino, CA 92404 


(714) 864-5269 
СА residents add 6 percent tax 
ATARI is trademark of ATARI, Ine. 


549.95 


e ЕҢАШЕК ALL LAY ERASABLE ЕОМ ЕТ 2718 2532. 2984 сн. р 
а CACH PHT EE MINUTE ERASE ТЇЙ 

e ЕҢАЗЕЗ OVEA FIFTEEH РАСНА АТ А TIME 

а LAMP LIFE ?ЛОНҒИЯА 

а ПЫТА AND SAFETY MIERLO SIGH OP ION ADO $2008 


— fà. Жани — 


THE BEST 6809 SINGLE BOARD COMPUTER AVAILABLE 


PRICE: $389.00 
FOR THE 55.50 AND $100 BUS 
ASSEMELID, PESTER. 48 HOUN BURN IN, 96 DAY ХАННАР! ГҮ 


For additional detalis about the AD-100- and other 
Fine California Data Corporation 1009: individually 
tested, high reliability products, circle rhe reader 
service card number below or for faster response 
write or call us. 


CALIFORNIA DATA 


CORPORATION 
3475 Old Conejo Road, Suile C-1D 
Newbury Park, CA 91320 


(805) 498-5651 


2114 RAM 30$ ............. STRUGHT PROM 
THE FACTORY 
2716 EPROM E GUARANTEED. 


ЕРЕСНА PROGRAMMER itr 2716, 2722 ЕРЛЕРДЕ ЕЕ $39.56 
ki С\гешїї Emuk for бё хк, S085, 760 личат тн hoan lonas 59395 


WE ACCEPI ұға, MASTERCAHIX COD CHECKS 


PHONE ORDERS (505) 974-0967 
LOGICAL DEVICES INC. 


Jàs y; Re АГ PHP GL 9 F1 LADDERCIALE FLT A Te 1%111 
AP Kan eism. Өлгені снае 


Сігсів 59 on Inquiry card. 


MEMOREX 
FLEXIBLE DISCS 


WE WILL NOT BE UNDER- 
SOLD! Call Free (800)235-4137 
for prices and information. Dealer 
inquiries invited and СОП 
accepted. 


Сігсів 198 on inquiry card. Сігсів 230 on Inquiry card. 


QUARTZ CRYSTALS 


ASAE 4081200, 
ТАМАҚ 47270853 
арыс ына 
миы шап: 


— 
VISA 


FULL PERFORMANCE CP/M* computer 
$1995 list PACIFIC 
EXCHANGES 


мап a? Tn 4512558 
3582548 4215341 
300000 461468 


ALL I — 310 [DOR MORE DEDUCT >, 


dealer-distributor discounts 


Ф 
ЖА Alspa Computer, lac. 
5215 Scotts Valley Drive 
Scotts Vallay, CA 95066 
(408) 436-3326 


100 Foothill Blvd. 

San Luis Oblspo, 

CA 93401 In Cal. 
=e es. call (B00) 592-5935 
d —9 or (805) 543-1037 | 


ADD $1.00 SHIPPING 
CAL. RES. ADD 6% SALES TAX 
FREE OSCILLATCA SCHEMATICS 
WITH ANY ORDEA 


QUALITY COMPUTER PARTS 
Р.О. BOX 743 ¢ CHATSWORTH, СА 91311 
| "trademarks of Digital Research, Inc. | i al ығы ы 


Circle 17 on inquiry card. Сігсіз 353 on Inquiry саға, Circle 333 on inquiry card, 


Best prices anywhere ! 
Now a Toll-Free“800” 


COMPU TERS TERMINALS PRINTERS 


a 
NORTHSTAR TeleVideo CENTRONICS 
HORIZON II npe mtt. АНТ қо pu M 5749 


HRZ-2-320D, List 53695 /......... As CALL aee 739-3................... 
HRZ-2-640D, List $4195.......,...., 509-9 ҚЫЛЫНДЫ nes. 
| HRZ-2-Q32, Lisl 53995 мл | ы OO NM lids ‚е 
HRZ-2064, List 54495..,............ 
NEW...NORTH STAR ADVANTAGE. CALL 


DYNABYTE 


ALTOS 


PLEASE CALL FOR PRICES 


SUPERBRAIN 
By INTERTEC 


810 Full Option. ............ MN pe 
880 RO Вавіс...................... 
820 KSR Вабсіс..................... $1739 


urv9*94 59929 9*9 b^ 4 9? BO? $ * 4 = | 


$& 89 39 9 9 » & 8 b P B M b a4 hh » png * 


+ 8 * 9? 9 98 € PB & & P 35 9 9 9 ba 9 ж Pe RP" 


a Fab uf. | з оа ама lOr E ccd 
BAK Ой.......................... $2695 SHEER UH A 
64К Ой........................... $2995 
OSS-ROMEG ..................... $3195 4 
|МТЕВТИВЕ........................ $725 1 ЖУЫ Шаа mod 
Emulator 222 та 22442 $725 

CROMEMCO e | 
CS2, List $4695. ..... OUR PRICE $3549 MORROW 
CS3, List $7995. ..... OUR PRICE $6349 = 


gnum data 
systems 
мағы a CH TERI 
рем 7-89,... List 
52895 


OUR PRICE 


$2139 


HAZELTINE ESPIAIT 


ZENITH 219 ...$719 


Most lems in stock For ітітейізіе debeery Factory sealed cartons. 
w/lull lacipry warranty KYS resdenis add appropeale sales tax 
Prices do ті include shipping YISA and Master Charge add. 3% 
COD adrrs requie 75% deposit. Prices subyect lo change without 
ке 


COMPUTERS WHOLESALE 


Р.О. Box 144 Camillus, N.Y. 13031 


Intersystems........... CALL FOR PRICES 


i. | 
22 800-448-5715 © 


in N.Y. Gall 315-472-2502 


Cimla 282 on inquiry card. 


|Z-80 and 8086 FORTH 


Zi FORTH—B compaia program development gystam. Unas 
atandard СРМ" сестры random access disk Шар lor screen 
aiorage. Package includes: Interpraiarcomplier with viriyal mam- 
ary management, line editor, $crean editor, 280 Assemblar, de- 
сит, wulities, demcnsuation programa, And ED page user 


Manuel. Бузат requirements: 2-80 microcomputer, 48 kbytaa 
$50.00 


RAM, GPIM 2.2 or MPIM? 1.1, 


ТЕП FORTH МАТН HAUTILUS SYSTEMS CROSS-COMPILER. 
ExIgndimodity tha FORTH сипте syatem, recompila on & hast 
compuler for m cifferant target computat, generale headerieas 
code, genetale ROMBbIe code wilh Iniiiaited variables. Supporta 
forward referencing to any word or label. Produces ioed map and 
lla! of unrasotved symbole. 107 page manual. System require- 
manis as fer 2-80 FORTH above. 5200.00 


5036 FORTH wilh line ediiot, screen editor, assembler, end 
UTIs, Lies standard CAM compallbis random access lites for 
әсіре ада. Requires 8086 or 8088 microcomputer. 84 kbytes 
RAM, ad CP/M-B8 oparaling system, $100.00 


MACHINE TEST PROGRAM PACKAGE lor 2-80 ayatema. Inctudea 
memory, flopay бай, ргїпїөг, and тастыгы! (6415 with all source 
code, Requiraa СРМ 2.2. $50.00 


AH ballwate dislribulad on eight-inch soft eectored single density 
Qipkatlas. Pricas Include shipping Gy Пг clase or UPS within USA 
се Ceanada. COD charges extra. Purchased orders accepted al our 
discrallon. (CPM and МРЉА ara registered Wademarke of Digital 
Research, inc, 2-80 le a registered Iradamask of Zilog, Inc.) 


Laboratory Microsystems 
4147 Beethoven Street 
Los Angeles, CA 90066 

(213) 390-0292 


Circle 220 on Inquiry card. 


Disk Subsystems 
and 
Accessorias, 

(SMD interface avallable) 
lowest созі and greatest established ratia- 
bility for H.P., DEC, Apple, 2-80, 8085... and 
so on. 
We can show you how tó overcome 
"foreign disk" warranty worries. 


Special Opportunity: 


14А. 8-100 Power Supply Kit 


Input: 95-220VAC, 50/60 Hz 
Oulputs: 14A?  8VDC $2 9% 
2Aq + 18VDC 


Includes: UL Spac. Transformer, Rectifiers, 
Computer Grade Capacitors. AFI lina filter, 
and Schematics. 


ADVANCED TECHNOLOGY 
735 Loma Verde. Palo Alto. СА 94203 
435.493.5930 
Send 36 сі SASE for our 16 page flyer. 


Сігсів 10 on inquiry card. 


CPi COMBIUMECATIONS — 


LY NC" 


THE BEST AVAILABLE PROGRAM 
FOR CP/M COMMUNICATIONS 


LYNG a госту рон and er лее қанды a aig = 
User thal wants bo Conner me-ahanng пурт. or gihar CP/M 
compulsa 


send to ог гәсеген (гот a 
or 


унс MODE css pane 
сал ppe тиуі ізім appear arnuflaneously on boli aCchbena. 
SEND: AUTOMATIC ERROR | DETECTION & RETRY 

HO ака block of тотто vath 16 bf checicguma. in Cer of eror A wa 
piane >» ying шыма! 


FETCH 
Оле both syé mt LYNG mods, either operaio can FETCH Іше kom 
other vrare vidi 


REMOTE AND LOCAL DIRECTORY 
Can dasplay born local and remote directories 


BAUD RATES; UP TO 0600 BAUD 


SELF GENERATING 1/0 ROUTINES REQUIRE МО 
PATCHING 


EY ORDER, CHECK, CO, M.C On Ee 


COM PUTER-AID 
1199 DE LA ММА - SANTA BARBARA, CA 93101 
(805) 966-3077 


Circle 83 on Inquiry card. 


Conver your TRS-80 into а 
DEVELOPMENT SYSTEM 


Z-BO In-Circuit 
emulation and 
EPROM/EEPROM 
programming in 

a single compact 
unit. 


Debug stand-alone 


systems with 

program in 

TRS-80 RAM, 

then copy working program into PROM. 


Only $329 including personality module 
for 2716, 2516, 2758, 2508, 2532, 2816, 
2808, 48016. 


ORION INSTRUMENTS 
- 172 Otis Ave, Woodside, CA 94062 
(415) 851-1172 


Circle 326 on inquiry card, 


CP/M* Compatible 
SGOLD DISKS 
Z-80 Software 


2-80 Disassembler $1 75. 


ора 
creates assembly language source files 


Е-2 Text $ 75. 


рра 
unique text Ше word processor 


Bower-Stewart 


& Associates 
POST OFFICE BOX 1389 
HAWTHORNE, CALIFORNIA 90250 


213/676-5055 (жама 
Trademark SS 
Digital Research 


Buy the finest in data recording 


products from your DISIOON NECTION, 
Price / 10 
aE 


SA (sett, 10 oc еһе $27% 

8” (single side / density) 27 °° 

8" (reversible, sql. density) 409% 

B" (sgl. side, dbl. density) 2522 

8” (dual side, dbi. density) 40% 

МС or VISA, add т 
* Postage and handling included 


* Send check, MO, MC or VISA to, 
DISKONNECTION 
POB. 538 


Mpls. Minnesota 55440 
/612/871-1677 before noon CST 


т 


Circle 144 on inquiry card. 


ISCR SUPER-BUYS 


UPS ANYWHERE IN CONTINENTAL U.S, 


G) FREE DECODER PLANS plus a brochure 

describing our new UHF-VHF Conversion Kit 

are yours just by sending us your name. FREE 
address and ал 186 stamp 


| (2) VHF VARACTOR-TUNER. 300 ohms input. 


Tunable lor Channels 2-10-13. All solid-slale. 

Made by leading name manufacturer New- 

surplus. 

(3) BRAND NAME ROWER SUPPLIES. + 5У/бА. 

Voltage adjustable and iC regulated Ideal 

tor CMOS. computer-based Instruments, МГ. 
New-surplus. 

(4) G-FOOT TELEPHONE CORD wilh AMP 

brand, modular phone-jack at one end, and 
4-spade-lug feads at the other Normally 

priced al $2.49 each 

"Call us for special larga quantity pricing quotations. 
SCR (714) 527-2554 • [213] 595-7553 

ELECTRONICS INC. | 

9533 Valley View Street, Cypress. CA 90630 

$10.00 MIN, DRDER HANDLING/SHIPPING 55.00 

Pay by CHECK, M.O., VISA, М/С, C.O.D. 
For Free Buyers Guide Circle No. 375 


Circte 375 on inquiry card. 


SOFTWARE 
AUTHORS 


micro s-mini's-main frames 


Take advantage of our ex- 
citing development program 
for new software in all fields! 


20% Royalty! 


For that professional push 
contact: Michael L. Dean, V.P. 
Research & Development. 


InfoSoft Computer Systems 
Р.О. Box 562, Concord, CA 94522 
(415) 680-0202 


innovative = Solutions™ 


Circle 195 on Inquiry card. 


FOR/MAT™ 


= O ізі Т SCREEN EDITOR 


A MUST FOR THE SERIOUS FORTH 
PROGRAMMER 

г All code is Forth-79 standard Each іле of code is 

fully explained and fiow-charted (Forth style} Гог 

easy modification. 

ә This editor works just like the popular word 

processors on the markel except it is written in high 

leval forth and is contined to the 1024 byte boundary 

of a forth screen. 

e There are over 20 different commands tor cursor 

positioning, text modification, tabs, relocating lings, 

spreading linas, and moving lines to other screens. 

е insert mode i$ toggled on and oft lor midstream 

insertions and deletions. Text ahead of CPis moved 

right during insertion and lati during deletion il 

inseri mode 15 on 

e Column position 15 displayed at all times. 

e Bomb proof — all unused control codes are 

trapped 

* Must be used with a CRT that has cursor 

addressing or with a memory mapped video 

з Send check or money order іп the amouni ol 

$50.00 and recewe complele source сода, 

flowcharts, documentation, and instructions for 

bringing up on yaur system | 


KV33 CORPORATION 
Р.О. BOX 27246 
TUCSON, AZ 85726 
(602) 889-5722 


Сігсіе 219 оп Inquiry card. 


SPECIALS on INTEGRATED CIRCUITS | 


6502 745 10/595 50/6.55 100/615 
6502А/6512А 840 10/795 50/735 100/630 
6520 PIA 518 10/490 50/445 100/415 
6522 VIA 645 10/510 50/575 100/545 
6532 790 10/740 507.00 100/650 
2114-1200 375 25/350 100/325 
2114-L300 415 25/290 100/265 
2716 EPROM 700 5/645 10/590 
2532 EPROM 14.50 
6116 Hitachi 2K z 8 CMOS RAM 14,50 
4116-200 as ВАМ [КЕС В te 19 
Zero Insertion Force 24 pin Socket 2.00 
6550 RAM (PET 8К) 12.70 
5100 Wire Wrap Socket 240 


15% OFF 
15% OFF 


A P Products 
A P Hobby-Blox 


5% 


THE STAR MODEM 


From Prentica/Livermare Data Systems 


RS232 MODEM SALE $128 
IEEE 408 MODEM SALE $199 
88232 CCITT $170 
IEEE 488 CCITT $270 


We carry Apple 11+ from 
Bell & Howell 


TutFORTH + fer Apple li $75 
А full-featured FORTH with enhancements. Conforms to 
FORTH Interest Group standards. 


FORTH for PET oy Cargile/Rilay $50 
Full FIG mode! with all 79 Standard extensions. 
Metacompllar tar FORTH for independent object code 30 


KMMM PASCAL ter PET/CBM $85 
Includes transtator for true machine language object code. 
EARL fer PET/CBM 65 
Edilor, Assembler, Relocator, Linkeditor. 

Super&raphics - BASIC Language Extensions 30 


Fast Machine Language Graphics routines for PET/CBM 
SM-KIT - Super PET/CBM ROM hased Utilities 40 


SubSDAT for РЕТ/СВИ by James Strasma 35 
Flexible genéral purpose machine language Sart routine. 


PaperMate BO. Command Word Processor (Riley) 40 
Full-leatured СВМ/РЕТ version with tape or disk text files. 


FLEX-FILE Oats Buse/Reporl Writer/Mall List 60 


Versatile PETICAM data handling system by Michael Riley. 


À Part Music Syatem ler PET/CEM $50 
Includes Visible Music Monitor and D/A Converter. - 


252 Bethlehem Pike 
Colmar, PÀ 18915 


215-822-727 А B Computers 


[3commociore 


CBM-PET SPECIALS 


list SALE 
8032 80 x 25 CRT, business keyboard (1495) 1100 
Micro Mainframe (1995) 1600 
8096 Board (exlra 64K RAM lor 8032) (500) 400 
8050 Dua! Disk Drive - 1 megabyte (1795) 1375 
8250 Dual Disk Drive - 2 megabyte (2195) 1760 
CBM IEEE Modem (395) 199 
4016 full size graphics keyboard (995) 795 
4032 full size graphics keyboard {1295) 999 
4040 Dual Disk Drive - 330,000 bytes (1295) 999 


2031 Single Disk Drive - 165,000 bytes (695) 560 


4022 Tractor Feed Printer (795) 630 
C2N External Cassette Deck (75) 65 
VIC 20 Color Computer (299) 269 
VIC 1515 Graphic Printer (395) 315 
Used CBM/PET Computers CALL 


8024-7 High Speed Printer (1995) 1345 
WE WILL MATCH ANY ADVERTISED PRICE 


EEES елінде іс атанды "Р ЧАР GR Hr RAP EPET pier “Р pp Р чр re реше ri Фр da c dicm бо адар daas inca Ri S UR 


*** EDUCATIONAL DISCOUNTS *** 
Buy 2 PET/CBM Computers, receive t FREE 


WordPro 3 Plus - 32K CBM, disk printer 200 


WordPro 4 Plus - 8032. disk. printer 300 
072 Data Base System for CBM 8032 335 
VISICALC lor PET, ATARI, or APPLE 155 
SM-KIT - Super PET ROM Utilities 40 
Programmers Toolkit - PET ROM Utihities 35 
PET Spacemaker |І ROM Switch 36 
2 Meter PET to IEEE or {EEE to IEEE Cable 40 
Dust Cover tor PET 7 
IEEE-Parallel Primer Interface for PET 110 
IEEE-RS232 Printer Interface lor PET 120 
The PET Revealed 17 
Library of PET Subroutines 17 


RAM/ROM tor PET/CBM 
4K or OK byles of soft ROM with eptlenel Battery Backup. 
Adds extra RAM which can be write protected like ROM. 


AK Version - $80 8K Varslen - $120 Battery Backap - $30 


EPROM Programmer for CBM/PET 79 
Branding Iron with software/hardware for 2716 and 2532 


Watanabe 


Intelligent 
Plotter 


WATANABE WX4BT! Phetter Ez. 
WATANABE WX4675 6-pen Рейн 1445 


Circle 3 on Inquiry card. 


DISK 
SPECIALS 


SCOTCH (3M) 5" 
SCOTCH (3M) B" 
Verbatim 8" Double Dens. 
Verbatim 5" Datalife 


10/2.75 50/2.65 100/260 
10/280 50/270 100/255 
10/345 50/335 100/320 
10/245 50/240 100/2.35 


(add 1.00 for Verbatim 5" plastic storage box) 
BASF 5" soft 


10/240 20/2.35 100/2.30 
Wabash 5" in Plastic Box 10/270 50/260 100/2.50 
Wabash В” in Plastic Box 10/275 50/265 100/2.55 


WE STOCK MAXELL DISKS 


Diskette Storage Pages 10 for 3.95 
Disk Library Cases Q"-285 5"- 215 
Disk Hub Rings — 8"- 50 for 750 5" - 50 for 6.00 


CASSETTES - AGFA РЕ-611 PREMIUM 

High output, low noise, 5 screw housings. 

C-10 10/56 50/50 100/48 
C-30 10/73 50/68 100/66 
All other lengths available. Write for price list 


SPECIALS 


EPSON МХ-80 Printer 
EPSON МХ-80 F/T Printer 
EPSON MX-70 Printer 
EPSON MX-100 Printer 


Centronics 739 Printer with dot graphics 675 
STARWRITER балу Wheel Printer [446 
Zenith ZVM-121 Green Phosphor Monitor 115 


Fen Color Monitor 


AU BDOK and SOFTWARE PRICES DISCOUNTED 
OSBORNE/McGraw-Hill, HAYDEN, SYBEX etc 


Ма Dips эш чёт кєт нё ш Be ias му че EB оба алымы tà e n Шә Do VeL EEA 2 ee Әнел ен 


ZENITH DATA SYSTEMS 
719 Video Terminal (VT-52 compatible) 725 
ZVM-121 Green Phosphor Monitor 115 
289 with 48К 2150 
Extra 18K RAM Board 115 
247 Dual 8" Drive 


Synertek Systems 


SYM-1 Microcomputer SALE 205 
SYM BAS-1 BASIC or RAE 1/2 Assembler 85 
KTM-2/80 Synertek Video and Keyboard 349 
KTM-3/80 Synertek Tubeless Terminal 3B5 


800 Computer 744 0052 21 
400 - 16K 329 Р 68 
810 Disk Drive 449 Microsoft BASIC 66 
825 Printer 628 Educ Series 20% off 
850 Interface 139 — MISSILE COMMAND 22 
822 Printer 359 ASTERDIDS 2? 
Paddle Pair 17 ‘STAR RAIDERS 22 
Joystick Pair 17 . Space Invaders 17 
16К RAM 85 Music Composer 45 
Assemblar/Editor 46 Chess 30 
TeleLink 20 Super Breakpul 30 


Write for prices on other Atari items. 
REVERSAL (Spracklen) 32K Apple 


Data Manager (шш) 24K Apple 40 00 
Energy Miser - PET, Apple, Zenith 24 50 
Histo- Graph (Boyd) 48K Apple 24 50 
Data-Graph (Boyd) 48K Apple 4000 | 
Apple ti Users Guide (Osborne) 12,00 
Introduction to Разса! (Sybex) 10.30 
Pascal Handbook (Sybex) 12.00 
Musical Applications of Micros (Chamberlin) 2000 
Basic FORTRAN (Caan) 7.25 


WRITE FOR CATALOG 


Add $1 25 per order far shipping. We pay balance of UPS surface 
charges on all prepaid orders. Prices listed aré on cash discount 
basis. Regular prices slightly higher. Prices subject to change. 


мес! JA АТАР!" 


Mari 800 16% 810.20 18K НАМ.......................85.0й 
Ап 800 4ВК._....950.00 Alar 850 Іпіггіасе.......1 78.00 
Atari 810 Hsk... . 460 00 Atari 830 Modem..... ....1 56.00 
Atari 400 16K 379.00 Microsoft Basic..............72.00 


ТЕГ ЕСОММИНЮ ATIONS PACKAGES 
Base Unit, A850, A830, TeleLink | 
with 800: $1150.00 with 400: 3710.00 
PLUS FREE NOVATION SUPERMIKE! 


The Bit Bucket is a company made up of com- 
puter professionals. We are able to provide 
low prices as well as technical support. Give 
us a сай and find out why we consider the 
Atari the best home computer on the market 
today, You won't be disappointed. 


Тһе Bit Buchet 


Speciallzing in Atari Home Computers 
P.O, Box 365 

Newton Highlands, MA 02161 
(617) 964-3080 


Circle 49 on Inquiry card. 


FULL ELIZA FOR YOUR MICRO! 


AT LAST! А FULL IMPLEMENTATION el Ihe origins! ELIZA 
program 13 cow avaliabk te run Of yout mizrocomputer 


Croated af MIT м 1964, ELIZA has become the world's тош 
roiebrsbed arivic.al intelligénce demonstration program ELIZA із 
а non-dirochve osycholherapiat who analytes each siatoment aj 
you type d in and ihon responds with har awn comma or question 
— and her remarks аго offen atactlingly appropriate! 


Dutigned to run on в large mainírzme, ELIZA has hitherto been 
итте ID personal computer users excepi in greally atnppad 
down verpons lacking the sophislicatlon whieh тайа the original 
program so fascinaling 


Моне, cur nave microcomputer varaion possessing Ihe FULL power 
and rango of guprosman ©! Ihe cngingl ia бепо altote mi Ihe 
IMIroduciery prrce of only $28 And If you want te lind pul how аһа 
Doer t (Or Wach her іс do mone) wa will include Ме compiste 
Gource Program tar оту $20 additional 


Ordor your copy of ELIZA today and you'll never again wonderhow 
(o жарола when you hear someone say “Оку, fers ase what this 
compuiar ol yours сал actually dol” 


ELIZA 18 AVAILABLE IN THE FOLLOWING DIBK FORMATS: 
р Slanged B inch здн dently Кн ам CP/M bard compylers 
$25 ке ELIZA COM -~ add $20 fot Mierosoft BASIC-BO Bourne 
2 Чиалеһ СРМ Tor Appir 11 equipped with 2-80 SeliCard 
$25 for ELIZA COM - aded 320 hor Mictotolt BASIC-BO Stort 


3 5'з inch Ми 4BK Appie H wih Applesott ROM and DOS 33 
$25 for Protaciad File - dd $20 for Unprotected Source 


ARTIFICIAL INTELLIGENCE RESEARCH GROUP 
921 NORTH LA JOLLA AVENUE 
ЕЕЕ LOS АМСЕ ЕЗ. CALIFORNIA 80046 
, 4213) 656-7968 (213) 654-2214 
МС. VISA and CHECKS ACCEPTED 


Circle 33 on inquiry card. 


QUAD SERIAL I/O CARD 


S-10O Solder-Masked  four-serial-channel 
1/O Interface Card with 


-- 24 "hardware" UARTS (no software initializa- 
tion required). 

-»RS-232 printer handshaking on all four 
channels, 

-- > Occupies any 8 consecutive parts starting al any 
eight port boundry from 0 to F8 hex. 

-> Individually selected baud rate, word size, 
parity, number of stop bits, polarity of status 
word, 

-- 2 Timed, latched interrupt generator for system 
clock or type-ahead or multi-user polling sys- 
tem—ideal for 280 mode 1 interrupt operation. 
Uses SINTA to clear interrupt. 

~>Pre-jumpered for 9600 baud, emulating 8251 
status, B bit data with 2 stop bits, no parity, 
Full documentation supplied to custom con- 
figure the card. 


$250.00 wired and tested. 
Oklahoma Buyers add 4% 


Micronics, Inc. 
2834 N.W. 39th 
Oklahoma City, OK 73112 


Circle 270 on Inquiry card. 


* 


TRY! OUR $99 PORT SELECTOR 


Good tor APPLE, ATARI, PET, TRS 80, ALTOS. . 
as wall as IBM, DEC, HiP, WANG, UNIVAC etc., 


ҚАҚҚА ыы 


аф 


Our $99 swilch witi save you money and aggravatian, 
Share your printer, modem elc, The seleciian Is made 
by turning the front panel knob. Our 2 Pos. "S8AB" can 
conneci one printer 1o ішо CPU's. It can also be used 
1o connec! ona CPU to either a printer or a modem. We 
aiso have 3 Pos. units. Іп fact we have about 30 models 
to satisfy all the common applications. Wa offar a 5 
year Warranly, and our units have a unique monitoring 
capability, Call us for a FREE colorful calalog. 


DEALER INQUIRIES INVITED! 
Call (415) 493-1300 


Боот 


450 San Antonto Ave., Palo Allo, СА 94308 


Circle 176 on inquiry card. 


Double Your 
5Y,” disk storage 
thout adding a drive. 


Get twice as much from your H88 or 
H89 microcomputer. Our FDC-880H 
flonpy disk controller. in conjunction 
with your 64” drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

Апа it handles single and double- 
sided, single and double-density, 8" and 
5%” drives — simultaneously. 


Call 714/275-1272 today 
or write for details. P 
C.D.R. Systems (nc. 


Controlled Data Recording Systems, Inc. 
7667 Vickers St, San Diego, СА 92111 


Circle 63 on inquiry card. 


MINI-DISK DRIVES 
NOW $219 


Mini-Disk 
Drives as shown 
$219 each + shipping 
& sales tax where 
applicable 


Manutecturer’s Overstock of Tandon Modal ТМ 100 
5-4" Single Sided Floppy Disk Drives 


® Shugart SA 400 connector compatible 

е Rated for single and double density орегапап 

a 1724K bits (215.5K bytes) capacity 
(unformartad МЕМ) 

* б msec track-to-track step rate 

в Write protect option included 

* 4B 1гаске per inch 

* Plus more..., 


, Se — CALDISK 
| alpisk) Box 555, Prove, UT 84603 
` (801) 375-0000 


TWX 9109715889 


Phone orders welcome with 
MasterCharga and Visa. 


Circles 48 on inquiry card. 


PLOTTING SOFTWARE 


Calcomp compatible, for 


EPSON and HIPLOT with 
FORTRAN, and BASIC 
в“ вава «1000900 


samples 
efundable on order 


U.S. FUNDS 
ONLY 


PLOTWARE=s ёга т 


Сігсіе 168 оп іпдшігу сага. 


OAE's PP-Series EPROM Programmers plug 
directly inta any vacant EPROM socket and 
allow you to transfer data directly from RAM 
to EPROMs. No additional power supplies are 
required, All timing & control sequences ara 
handled by the I, adore Each unii ir 
cludes internal DC 16 DC swilching regulator, 
ZIF socket and 4 11. ribbon cable terminalad 
with а 24 pin plug. Programmers are avaliable 
for all EPROMs from 2708's thru 2532's. 


Ollver Advanced Engineering, Inc. 
676 W. Wilson Ave., Glendale, CA 91203 
са) 240-0080 o! Telex 194773. 

PP SERIES PROGRAMMERS 


Circle 473 on inquiry card. 


" Р.0. Box 4430X 
Santa Clara, СА 95054 


| | Will calls: 2322 Walsh Ave. 
ELECTRONICS (499) 088-1540 TWX 910-338-2129 
Sama day chipmant. Firstling paris only Factary tested 


Guaranteed money back. (ау IC's and other compo- 
INTEGRATED CIRCUITS nents at factory prices. 
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н д “чн М, See i8 PAPA shy ЯШ, Ш солпесоусигонп TV with aninexpensive video Outer users is availabla by subscription lor 
oe "numm A ! pe 23 Dome a 70 p ET „д, modulator to do graphics and games. There is a $12.00 per 12 issues. Single issues $1.50 Is- 
"ha Тан 2 1 ^ 39 — adu T TAN d E speaker system included for writing your own Fri 4 14 | 516.50. — 
, И Wm wap usn Мо) қт brdu 3H NOTET „СА mt! music or using many Music programs already ure. 
Ria аа Be umo 0 мамам пш ы d eir written The speaker amplifier may also be used ree page шоспиге 
} "m я DOCE M 1 e lera - lp drwe relays for contro! purposes. of complete Super Elf system. 
НА M Шш cim NM : COLLE E INC: Sw" ae 0 еме Т А 24 key HEX keyboard includes 16 HEX keys Моем Video Graphics $3.50. Games and Music 
мү шю Bib г» Пана ым Сч ет О gou E $3.00, Chip B Interpreter $5.50. 
M LE. ү » PE TEE 1 АГ ЖЕН Б F- Super Expansion Board with Cassette interface $89.95 
nei ID bao В ga S Pun 29 чы түлі j| M IM This їз Iruly arr astounding value! This board has points сап be used with the register save feature 
uu amem 'R in " (NO AS | Терен маңағы) uM been designed ta allow you їп decide how you ta isolate program bugs quickly, then follow with 
M SLE) WM ae 8 1 Кс UU БА 
He m Ба SA uour va, үт шем aue ee ea able anywhere in БАК wath bali memory pro- — running at Ihe push of a button 
ud эшч M зе C^ N эше X 3зеш dOa Mansi УНАП lect and a cassette interface. Provisions have — Other on board options include Parallel інші 
Dii B Chr (B за т iB tmc Маман: С been made for all other oplions on the same зей Output Ports with full handshake They 
ah Е mao а HEN 1B E iS Г board and it fits neatly into the hardwood cabinet | allow easy connection ol an ASCII keyboard to the 
DTP p фан а тала 2% а: MES 4116 280ns Dynamic RAM alongside the Super ЕН, The board includes slots — input port. RS 232 and 20 та Current Loop for 
p « 4 det '* y ! 18 қы ; 3 6/518.40 for up to БК of EPROM (2708, 2758, 2716 or Tl teletype or other device are on board and if you 
Ww RG Ш Baath 19 МАН rm енп, ча ылау кыо обе 
ЛІК Super ROM Monlior $19.95 is avaiable as Monitor version 2 with video driver for full capa- 
PROM Eraser NiCad Battery Fixer/Charoer Kit an nn board option іп 2708 EPROM which has — bility display with Tiny Basic and a video interface 


assembled. 25 PROM capacity $37.50 
(with timer 569.50) 6 PROM capacity OSHA/ 
UL v&rsion $78.50 (with timer 5108.50). 


780 Microcomputer 

16 bit 1/0. 2 MHz clock, 2K RAM, ROM Bread- 
board space. Excellent for control. Bare Board 
$28.50. Full Kit $99.00. Monitor $20.00. Power 
Supply КК $35.00. Tiny Basic $30.00 


5-100 Computer Boards 

BK Static Godbout Econo ПА Kit 149.00 
16K Static Godboul Econo XiV Kit 26900 
24K Static Godbout Econo XX-24 Kit 414 00 
32K Static Gadbout Econo XX-32 КИ 537.00 


been preprogrammed with a program loader; board. Parallel 1/0 Ports $9.05, RS 232 $4.50, 
edilor and ertor checking multi file cassette TTY 20 ma I/F $1.95, S-100 $4.50. A 50 ріп 
read/write software, {relocatable cassette file} connector set with nbbon cable is available at 
another exclusive from Quest. includes register 315.25 for easy connection between the Super 
Save and readout, block move capability and ЕН and the Super Expansion Board. 

videa graphics driver with blinking cursor. Break Power Supply Kil for the complete system {see 


: Multi-volt Power Supply). 
Quest Super Basic V5.0 nly) 


A new enhanced version of Super Basic now New improved faster version including re- 
available. Quest was the first m number and essentially unlimited variables. 
worldwide (п ship a full size Basic tor 180 Also, an exclusive user expandabla command 
Systems. A complete function Super Basic by library 


Aon Cenker including non f point capability Serial and Paraital 1/0 included. 


Opens shored calls that won't hold а charge 
and then charges them up. all in one kit wytull 
parts and instructions $9.95 


Reckwell AIM 65 Computer 
6502 based single board with ІШІ ASCH keyboard 
and 20 column thermal printer. 20 char alphanu: 
тепе display. ROM monitor, fully expandahla. 
$405.00. АК version $450.00. 4K Assembler 
и. m or Interpreter al | 
pecial s er Supply for assem, in 
(rame $54.00. Eompinte Muss in thin bnafcase 
with power Supply $499.00. Molded plastic 
enclosure to fit both AIMOS and power шору 


with scientific notation (number range 
+ 17E™}, 32 bil integer. + 2 billion; multi din Super Basic on Cassette $55.00. 


18K Dynamic RAM KII 289.00 $47.50. Special Package Price: 4K AIM, BK Basic, ion: cas- 

22K Djume MM Ki 526.00 power зорро cabin! $625.00 о Ie НЕЧ ee 

64K Dynamic RAM Kit 399.00 AIMGS/KIM/VIM/Super ЕЙ 44 pin expansion chine language programs, and over 75 statė- Щ EI U Adapter Kit $24.95 

Video Імегізсе Kit 5161.00 manis, functions and operalions Plugs «nto Elf II providing Super ЕЙ 44 and 50 pin 


board; 3 temale ee 1 male bus, Board plus 3 


connectors $22. plus 5-100 bus expansion. (With Super Ex- 


ion). High lays, 
60 Hz Crystal Time Base Ки $4.40 | Type-N-Talk by Votrax лөнүү түү ү ыыы 
Converts digital clocks tram AC line frequency Taxi їо speech synthesizer with untim- 
to crystal time base Outstanding accuracy. ited vocabulary, built-in text to speech | Super Color S-100 Video Kit $129.95 
Video Modulator Kit $9.95 algorithm, 70 to 100 bits per second @ Expandable to 256 x 192 high resolution calor 


graphics. 6847 with all display modes computer 
ный es into 8 "m сиу аб. міо мр synthesizer, RS232C interlace controlled. Memory mapped. 1K RAM expanda- 


ble to BK. S-100 bus 1802 8080, 8085. 280 etr. 
Multi-voll Computer Power Supply 1802 16K Dynamic RAM Kit $149.00 Dealers: Send for excellent pricing/‘margin 
бу Samp. -18у Samp, 5v 15 amp. зу @ Expandable to 54K. Hidden refresh wiclocks upto 4. 770027. 
‘Samp, 12v 5 атр, -12у орПол «5v, < 12v M MHz wnn wall slates, Addi 16K RAM $25.00 Editor Assemblar $25.00 
are regulated. Bask Kil $35.95. КИ with chassis @ Tiny Basit Extended on Cassetie $15.00 [M (Requires minimum of 4K for E/A plus user 
and ali hardware $31.95. Add $5.00 shipping. Kit (Added commands include Stringy, Array, Cas- source) 
of hardware $16.00. Woodgrain case 510.00. M сьне UO віс.) 5-100 4-slol expansion 5 9.95 


1802 Tiny Basic Source listing $19.00 
$1.50 shipping Super Monitor VI.I Source Listing $15.00 6 Super Monitor V2.0/2.1 Source Lizling $20.00 


TERMS: $5.00 min. arder U.S. Funds. Calif residents add 6% tax. FREE: Send f f our NEW 1981 
$10.00 min. BankAmericard and Master Charge accepted. $1.00 insurance optional. act FATALE шы Mie isum. 


Comp ІС dala selector, 2 vol master reference 
guide. Over 51,000 cross references. Free update 
service through 1981 Domestic postage $4.75. 


Modem Kit $60.00 

Stale of the art, onig.. answer. No tuning neces- 
sary 103 compatible 300 baud. Inexpensive 
acoustic coupler plans included. Bd. Only 
$17 00. Article in June Aadio Electronics. 


Gremlin Color Video Kit $69.95 

32 x 18 alpha/numerics and graphics, up to B 
colors with 6847 chip; 1K RAM at E000. Plugs 
into Super ЕН 44 pin bus. No high res. graphics. 
On board RF Modulator Kit $4.95 


Postage: Add 5%. C.0.D. $10.00 min. ordear. : 


Circla 356 on inquiry card. BYTE November 1981 531 


БІЛ-ЯП ІПС. 


Е-7-80 ENTRY KIT 


А 7-80 Micro Computer with CPU: CTC: 
| PIO: Prom Programmer: Read Outs: Key Pad: 
Onboard ROM & RAM: Wire Wrap: DC 
Regulator: Manual & Instructions. 


Kit Price ‘390% 


Р.О, BOX 501--ҠАОҒААНМ, TEXAS (USA) —7: 142 
А Subildiary of Potrick Computer Systems, inc, moryfoc- 
шет of the ic434 intargrated business computer. 


STD BUS 


TIMER/COUNTER CARD 


ә Real Time Clock 

ә Event Counters 

* Programmable Time Delays 

e Stepping Motor Controllers 

¢ Programmable Hate Generator 


The Arcturus 8053 timer/counter card 
features nine 16-bit programmable 


regisiers. Each register may be used for 
imung or counting. The card also pro- 
vides RS-232 receivers and transmit- 
lers for serial communications with ter 
minals, printers, data loggers, and 
other computers. 


$175 


Arcturus 
Р.О. Box 271, Wayland, MA 01778 
(817) 358-4319 


EPSON 
DOT MATRIX PRINTERS 
SUPER DISCOUNTS ON 


MX-80F/T |2» NOW 


[MX-80 о IN 


MX-100 owen STOCK 


We also stock direct connect cabies for 
TRS-80, Apple, Atari, Pet or RS 232 


CALL TOLL FREE 


1-800-344-7493 


In CA and for service (209) 667-2888 


5% Camaen Stein Вей 
lars Сомсоғаз У МС} 


ШЕ GRAPHICS RON'S | 
AVAILABLE 


Circle 217 on Inquiry card. Circle 8 on inquiry card. Circie 236 on Inquiry card. 


Do you need software? ALL FOR QUALITY EM . 


Bec bal E 


Call a Specialist! 


Computer Software Specialists will write 
custom-designed software to meet your 
exact application needs. We deal with CP/M 
and other micro-mini operating systems, 


Applications include: 

—Diagnostics, Utilities, Software Tools 
—Operating System Implementation 
—Custom Device Drivers 

—Uniqua User Applications 


АИ software is written according to your 
specifications, and is reviewed by our 
qualified staff of computer professionals. 


For а free evaluation and time/cost 
analysis, send your design specifications 
and requirements to: 


C COMPUTER 
СЕ SOFTWARE 
SS SPECIALISTS 


РО Box 57 Linthicum Md 21090 
(301 789-2988 


Circle 93 on inquiry card. 


INTRODUCING 


(шеу кестең 


Epson® MX70/MX80 
Replacement Ribbon 
Cartridge 


Aspen Ribbons, Inc. now 


manufactures the Epson® 
MX70/MX80 ribbon cartridge which 
is available in standard black and 
new colors: blue, green, red, and 
brown. Call for color details. 


e Fast delivery 
* Low price 
e Order Toil Free 
1-800-525-0646 
2. 
aspen ribbons inc. * 1700 n. 55th 
boulder, colorado 80301-2796 
(303)444-4054 or 1-800-525-0646 


Circle 453 on Inquiry card. 


ОРООДО шш ыгув 
ELECTRONICS AL ASSEMBLED & TESTED 

CPU Z bMiz (5С 3308 (PU Z Н: 

СРЈ 8085/88 CSC 394 DISK 1 

CPM*80 FOR D) 155 C86 FOR Di 

SYSTEM SUPPORT 1 297 ҶИН: 9511CINTED 

IMTERFACER LIL 187 [NTERFACER 3 (5) 

RAM 20 32K 425 RAM 17 BAK 

ENCLOSURE 2 DESK 619 ENCLOSURE 2 RACK 

Giz CPU Z SYSTEM БАК DUAL 8” DRIVES 3895 

GMiz CPU 8085/88 SYSTEM БАК DUAL 8" 3955 

SYSTEMS HAE 48 HOUR BOARD EXCHANGE 1 YEAR 

EPSON МОО 765 VISTA \ПОО) DR САВ 55 

TELEVIDEO 910,920,950,SYSTEM LILII] CALL 

APEX DIAL. 80 950 ADDS VIEW POINT 58 

WORD STAR 290) SORCIM SUPERCALC 25 


ALL PRICES AMG SPECS SUBJECT TO CHANGE 
АСРИ (5 A TRADEMARK OF DIGITAL RESEARCH 


OM Gar 745 


Circle 381 on inquiry card. 


Угус SUPER xc 
ISA's DATABASE 


The only DBMS with ail these features: 


PROVEN in one year of iest marketing 
TOUGH, reliable fila structure 

MENU driven for simplicity and easy use 
ARITHMETIC with stored calculations 
FAST set-up and report formating 
CLEAR user-oriented documentation 
PRINTS totals & subtotals- mail labels 
REFORMATS and merges data files 
MULTI-DISK files: Up to 128K records 
SORTS full disks оп up to 40 fields 
PRODUCTION input of repetitive data 
COUPLES to word processor & statistics 
POSTS transactions to master file 
SEARCH by strings, ranges, comparisons 
DATA COMPRESSION: Over twice as 
many labels as the oiher system 


For TRE-BO" Models i, П, & Ir] - 250.00 


Ask yaur Daalar or Write: 
Institute for Scientific Analysis, Inc. 
P. О. Box 7186, gom B-1 
Wilmington, DE 19803 (215) 358-3735 


dC 5555555555. 


*T.M. Tandy Corp. 


Circle 448 on inquiry card, 


DRV ELECTRONICS] 


FLOPPY DISK DRIVE SYSTEMS 


CANADA'S No. 1 DISK DRIVE 
CENTRE 


Personal Computer Users—TRS80 


DRV Electronics Olfers 


MP' Drive 51 with power Supply & case. Сап 5499 
Percom бошіме || Сал $250 
| Parcom Data Separator Сап 549,95 
Регсот Drive Kits for Modal Il] also available. 
Full Warranty. Completa repair service. 
| Immediate delivery on all mail orders. 


Autbarizad Parcom 
DM | Dealer and Saryice Centre 


ELECTRONICS 


15100 - 40TH AYE., SURREY 
B.C. CANADA V3S 4N7 (604) 578-8535 


JOE COMPUTER PRESENTS WORD GRINDER 


80,000 
WORDS! 


WORD GRINDER 15 A DATA BASE OF OVER 


CP/M, RT-117HT-11 OR ANS! TAPES PRODUC- 

ED ON A РОР-ТІ, PRICES START AT 589.95 

FOR MODEL !, ЇН OR APPLE. $124.95 FOR] 
MODEL Н, CP/M, ЕТ-11 OR ANS! TAPES. 

MAKE CHECKS PAYABLE TO. 

JOE COMPUTER — PHONE ORDERS AND 

INFORMATION (213) 992-0514 SEND ТО: 

JOE COMPUTER, 22713 VENTURA BLVD.. 
SUITE F, WOODLAND HILLS. CA. 91354 


CALIF. RESIDENTS ADD & SALES TAX. 
1TRS-80 IS A TRADEMARK OF TANDY CORP. 


Circle 215 on inquiry card. 


DIGITAL RESEARCH COMPUTERS 


(214) 271-3538 


32K S-100 EPROM CARD 


NEW! 
aT Ў79.95 


йа: „зт 


Blank РС Board - $34 


ASSEMBLED & TESTED 
ADD $30 


SPECIAL: 2716 EPROM's (450 NS) Are $8.95 Es. With Above KI. 


KIT FEATURES 7 Any or alli EPROM Iocattons сап ре 
| Uses +5¥ only 2716 (2Кх8) EPROM's. disabled 

2, Allows up to 32K of software on line) 8, Double sided РС board. sclder-masked, 
3 IEEE S- 100 Compatible. Silk-scregned. 

4. Addressable as two independent 16K 9 Gold mated contaci fingers. 


blocks 10. Unselected EPROM's $ automatically 
5 Cromemco extended or Northstar bank powered down for low power. 
select 11 Fully bullered and bypassed. 


6 On board wat stale circuitry il needed. 12. Easy and quick to assemble. 


PRICE CUT! 


KIT FEATURES 
1 Addressable as four separate 4K Blocks. 
2 ON BOARD BANK SELECT circultry. (Cro- 


memeco Standard!) Allows up to 512K on line BLANK PC BOARD W/DATA-$33 
4 Uses 2114 (450NS) 4K Static Rams. 


tua igi a AN 


Lee E TH аза in DL d 


— r 980 


COMPLETE KIT! 


$8495 


(WITH DATA MANUAL) 


* за е 


4 ON BOARD SELECTABLE WAIT states, LOW PROFILE SOCKET SET-$12 
5 Double sided PC Board. with solder mask and 
ath screened layaul, Gold plated contac! fingers SUPPORT IC'S А САР5-519,95 
6. All address and data lines fully bullered ASSEMBLEO & TESTED-ADD $35 
7 Kil inciudes ALL parts and sockets. 
8 PHANTOM & jumpered to PIN 67 
9 LOW POWER under 1.5 amps TYPICAL rom IOUR #1 SELLING 
the +8 Vott Buss 
10 Blank PC Board сап be populated as any RAM BOARD! 
multiple of 4K. 
ЕТ STEREO! 
At Inst, an S-100 Board that unleashes the full power of two 
unbelievable General Instruments AY3-8910 NMOS compuler 
sound IC's. Allaws you under total computer contrat to 
generate an infinite number of special sound elfects for 
games or any other program. Sounds can be called in BASIC, 
ASSEMBLY LANGUAGE. etc. 
* TWO Gl SOUND COMPUTER ІС 
t U PUTER IC'S. BLANK PC 
FOUR PARALLEL І/О PORTS ON BOARD 
USES ON BOARD AUDIO AMPS OR YOUR STEREO BOARD W/DATA 
GN BOARD PROTO TYPING AREA. $31 
ALL SOCKETS. PARTS AND HARDWARE ARE INCLUDED. 
PC BOARD IS SOLDERMASKED, SILK SCREENED. WITH GOLD CONTACTS 
EASY QUICK, AND FUN TO BUILD WITH FULL INSTRUCTIONS 
* USES PROGRAMMED 1/0 FOR MAXIMUM SYSTEM FLEXIBILITY 
Betn Basic and Assembly Language Programming examples are included 
SOFTWARE: 
SCL” is now available! Our Sound Command Language makes writing Sound Elects programs 
a SNAP! SCL" also includes routines for Register-Examine-Modify, Memory-Examine-Madity, 
and Play-Memory. ЗС" is available on CP/M* compatible diakelte or 2708 or 2716. Diskelte - 
624.95 2708 - $19.95 2716 - $29.95. Diskette includes the source. EPROM'S are ORG al 
EDOQH (Diskette is 8 Inch Soft Sectored) 
4K STATIC RAM 
National Semi. MM5257. Arranged 4K х 1. *5V, 18 PIN DIP. A 
Lower Power, Plug in Replacement for TMS 4044. 450 NS. 
Several Boards on the Market Will Accept These Rams. SUPER 
SURPLUS PURCHASE! PRIME NEW UNITS! 


8 ров $16 32 ron $59.95 


Digital Research Computers 


Р.О. BOX 401565 е GARLAND, TEXAS 75040 • (214) 271-3538 


ALL SALES ARE MADE SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. A COPY OF THIS WARRANTY IS AVAILABLE FREE, ON REQUEST. 


"TRADEMARK OF DIGITAL RESEARCH. 


WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 


32K 55-50 RAM 
5209900 


For 2MHZ 
Add $10 


Blank PC Board 


NWETTTITTETTTITITI 
a. ЗНН кийитин 
TELCEL 


“111115 


БІТІР LA LLL E 
à; h ара. i 


$50 1 -o—R - „тш 
For SWTPC At Lasit An affordable 32K Static RAM with іші! 
FEATURES: 
Support IC's 1. Uses proven low power 2114 Static RAMS. 
and Caps 2. Supports 5550С - EXTENDED ADDRESSING. 
$19.95 3. Ali parts and sockets included. 
diues ya Set 4. Dip Switch address select as a 32K block. 


5. Extended addressing can be disabled. 
Б. Works with al! existing 6800 5550 systems. 


7. Fully bypassed. PC Board ів double sided, 
plated thru, with ailk screen. 


Fully Assembled, 
Tested, Burned In 
Add $30 


16K р анин BUSS 
PRICE CUT! 


BER: 


FULLY STATIC! 


FOR 2MHZ 
ADD $10 
1 FEATURES 
FOR SWTPC Addressable on 16K Bounctanes 
6800 BUSS! э Uses 2114 Stalic Ram 
3. Fully Bypassed 


4 Double sided PC Board Solder mask 


ASSEMBLED AND and silk screened layoul 
TESTED - $35 A 


Аң Pans and Sockets included 

Low Pewer: Under 1 5 Amps Typical 
BLANK PC BOARD—$35 
SUPPORT IC'S AND CAPS— $19.95 


COMPLETE SOCKET SET—$12 
SPECIAL PURCHASE! 


UART SALE! 


TR1602B — SAME AS TMS6011, 
AY5-1013, ETC. 40 PIN DIP 


4 For *10?? 


$995 
CRT CONTROLLER CHIP 
SMC #CRT 5037. PROGRAMMABLE FOR 80 x 24, ETC. VERY RARE 
SURPLUS FIND. WITH PIN OUT. $12.95 EACH. 


NEW! G.I. COMPUTER SOUND CHIP 


AY3-B810 As featured in July, 1979 BYTE! A fantastically powerful Sound & Music 

Genetalor Perfect lor use with any 8 Bit Microprocessor Сопініпе 3 Tone Channels, 

Noise Generalor, 3 Channels of Amplitude Control 16 bit Envelope Period Conlral, 2-8 

Bit Parallel 1/0. 3 Do А Converters, plus much more! All in one 40 Pin DIP Super easy 
| interface to ihe 5- 700 or other busses. $11.95 PRICE CUT! 


SPECIAL OFFER: 544.95 each Add $3 for 60 page Data Manual 


TERMS: Add $2.00 postage. We pay balance. Orders under $15 add 75€ 
handling. No C.O.D. We accept Visa and MasterCharge. Tex. Res. add 5% 
Tax. Foreign orders (except Сапаса) add 20% P & Н. Orders over 550, add 
855 for insurance. 


ara. dn 


kl 


EACH 


ZAP STATIC! 
| Eliminate 

stalic 
| L| electricity 


with 


mais and 
matting . 
Регтапепі 
anti-shock 
fealure in 
carpel-lop, 
viny! back 
mals and 
matting, 
Great colors. 


Call: or write today for 
complete information. 


J. Hubbard INC. 
Box 1274 — Nashua, МН 03061 
(603) 882-3231 


Clrela 189 on inquiry card. 


FOR UCSD PASCAL* SYSTEMS 


$125 - DISPEL*** — your spelling 
woes, An interactive spelling 
corrector with on-line word 
look up, and dictionary 
maintenance. 

$75 - INTELLECT-UL** LISP — 
Complete LISP interpreter. 
$1000 - PDBASE*** — Entity 

Relational Data-base. To be 
released soon. [nfo. available. 


IOTC inc. 
910/Sully / Laramie, WY 82070 
*Trademark Regents University of 
Calif. 
* "Trademark AIS Inc. 
** Trademark IOTC Inc. 


(307) 721-5818 


Circle 206 on inquiry card. 


DIGITAL SPEECH 
PROCESSORS 


FROM $25 TO $250 
BARE BOARDS TO COMPLETE 
PLUG-IN SYSTEMS 


*Newly Patenied Technique 
anay intelligible Speech 
*Low Data Rates 
*Standard Componenis 
*Quick Delivery 
Major Applications Include. . 
*User-Recorded Voice *Speech Pla Бай 
*Speech Recognition *Music Synthesis 
Interfaces for... 


"Radio Shack TRS-80 "STO Bus 
'Cromemco TU-ART — *S-100 Bus 
“Apple I| Plus *Sinclair ZX-BO 
"ТТІ. Parallel Port "More 1o Come 


Call or po i 
с, Inc. 


МІМІС P.O, Bas Bai 720 


* (617) 263-2101 


Circle 280 on Inquiry card. 


SortWare 


APPLE, PET, ATARI, TRS 80 


e BUSINESS е GAMES 
е EDUCATION 


You know there ts an alternative 
to Retail Software Prices. We offer a 
fast, easy method of buying quality 
software at excellent discounts. 
Your software needs are our only 
business. 
| Circle reader service number for 
our current catalog. 


Software Supply Corp. 
P.O. Box 24322 
Tampa, Fla. 33623 


Circle 469 on Inquiry card. 


The Computer Co-op will NOT 
be undersold on 


sopua } 


General Ledger Accounts Payable 
Payroll Accounts Receivable 


$75 са on $250 ai 4 
NEW! Inventory Management 


Order Entry $ Call 4 


Co-Op also has besi prices on required 280, 
80-column, and CP/M (Digital Research's 
trademark) products. 


FREE Shipping 


2795 Southwood, East Ley МІ 48823 
кш 7) 351-2632 | 


ы) „ШЇЇ. 


Circle 84 оп Inquiry card. 


Heath/Zenith 89 Users | 


[6K MEMORY EXPANSION CARD 


to make a 
Н/789 a 64K 
machine. 
Assembled 
and Tested 


$100.00 
COMPUTER TABLES 
60 x 28 x 28 


$186.40 ET 
48 x 28 x 28 

$162.40 | 
Shelves Атоса 


PRINTER STAND $75.00 


X data 
tJ Жете systems 


ron d i 
SECURED COMPUTER SYSTEMS 
12011 Aclare St. © Cerritos, CA 90701 
(213) 924-6741 Shipping not mcluded 


AUTHORIZED SERVICE CENTER 


Сігсіз 377 on inquiry card. 


Smartmodem 


е Aulo-Answer ө Auto-Dial e Repeat 
e Programmable - Use Any Language 
ә Touch-Tone and Pulse Dialing 
€ Audio Monitor - Listen to Connection 
e FCC-Approved Direct-Connect 
€ Full or Half Duplex, 0-300 Baud 
е RS-232C Interface e 7 Status LED's 
€ Two Year Limited Warranty 


$249 


Send certified check or money order 
Allow two weeks far personal check 
Florida residents add 4% sales tax 


ACE COMPUTER PRODUCTS 
^ of Florida Inc. 
1640 N.W. 3rd STREET 
DEERFIELD BEACH, FLA. 33441 | 


Circle 8 on inquiry card. 


INEW! S-100 BUS COMPATIBLE 


SINGLE BOARD COMPUTER WITH VIDEO QUTPUT 


а аі. үт К. 


" 
12 

АМИН? ГЪ cot oi EHE ENT 

wept prod, oce HET vou оқы рий 

saen «(на s ere vmi ый 


PRICE: 

Dare hoard wilh (ж. шта] anion А 
Stontar and edep penal eft aarw on НЯТЫ 
Sero beg (ath Mae sur ots Fab d 

Hard to lind Parts Ка (crystal and faw line FROM а! 


EMS =- 


PO BOX Wb ШОЕ CA айын 


Circle 155 оп Inquiry card. 


MSI-8085 
Complete System! 
А totally integrated system complete & 
ready to run. Nothing Else to Buy. 
List ‘5937™ 


Special Introductory Price 


ty discounts 
549 5 029 аны 
Dealers inquiries invited 
features: 
©8085 Based Computer with 64K 
Memory and 3 Serial RS-232 Ports 
Duail 8“ floppy 1 Meg Storage 
#120 CPS 132 Col. Matrix lina printer 
ө80 x 24 Crt eCP/M* includes manual 
eMicrosotft Basic* includes manual 
Full Accounting Software with sources 
For full information сай: 


618 277-7990 
MAYBERRY 
SYSTEMS, INC. 


1710 Boul Avenue— Belleville, IL 62221 


Circle 242 on Inquiry card. 


auum data 
systems 
ape л 289-FA 


List $2895 
OUR PRICE 


2-B9GA 

List $2595, Less Півк,........,...... $2149 
A-87 Two Drive 

Minifloppy System List $1195. ....... $989 
CADA oud ee амбар аа атыр $3695 
8" Two Megabyte Disk System 

LEX oc cC wid bo hee тиз» сет $3059 


formerly ITHACA AUDIO 
The new Series |І CPU Board features a 4 MHz 
2-80А CPU and а ‘full-feature front panel. 20- 
slot actively terminated motherboard, with 25 
amp power supply (50/60 Hz operation, incl. 


COMPLETE SYSTEM wit InterSystern: BAK 
RAM ТО Bund and double цетзиү disk 
мите paar List $3795 


CALL FOR PRICE 


Cromemco 


SYSTEM ZERO/D 


À complete 64K Computer with Double 


Density Disk Controler ...... List $2995 
OUR PRICES2545 


Companion Disk drive for above — 
Quad Density — Totál of 780 Kilobytes of 
storage on the two drives. ,.... List $1295 


OUR PRICE $1099 


Only $3644 tor a complete 64K Disk System 


Circle 283 on inquiry card. 


Mini Micro Магі inc. 


SUPERBRAIN 


64K Double or Quad Density units available. Uses 
two 2-80 CPU's. Commercial-type terminal with 
12" monitor. Dual double density minifloppies. 
Over 350 kilobytes of storage (twice that with quad 
density drives). Two serial RS232 ports, /О ports 
standard, Gomes with CP/MTM 2.2 operaling sys- 
lem. МіпіМісгоМагі can supply a wide raríge of 
СРІМ development and application software. 


w/64K Doubie Density, List $3495 .. $2869 
w/64K Quad Density, List $3995. .... $3395 


DYNABYTE 
DB 8/1 


DB 8 5 64 b4K НАМ SYSTEM WITH 
280 CPU wid 2 Sen and. Т рни | 0, 
List $3395. OUR PRICE $2695 
U HEWLETT 
PE PACKARD 


er y 


——= 


F.O.B. shipping point. All prices subject to change end ай 
offers subjeci to withdrawal! without notice. Advertised paces 
ate for prepaid orders. Credit card and C.0.D. 2% higher. 
C.O.D. may require deposit. 


== HP-41CV$259 


ІР-83 
$1749 


Computers, Шек Systems 


MORROW 


THINKER TOYS® 
DISCUS M26™ 


26 megabytes of 


ЕМ 
тео NOW $ 3795 


THINKER TOYS® 
DISK SYSTEMS 
Now includes CP/M* 2.2 
Discus 2D, List $1095....... TEES. $898 
Discus 2D, dual-drive, List $1875. ...... $1549 
Discus 2 + 2, АНТ, List $1495.,........ $1239 
Dual Discus 2+ 2, AGT, List $2575.,... $2137 


АЙ Morrow floppy disks include CP/M" 2.2 
and Microsoft Basic 80 


MORROW 


List $3695 

PINGUS M-10 OUR PRICE 
b 

Wi eee i $3095 


NEW! CROMIX 


FROM CROMEMCO 
А New UNIX Like 
Disk Operating System, 


With true multi-user, 


multi-tasking capabilities 
2749 List $295 ............. OUR PRICE $249 


NEW! DOUBLE DENSITY 


CONTROLLER BOARD 
FROM CROMEMCO 


With built-in diagnostics 
16 FDC Controller, 
List $595 бия PRICE $499 


— WRITE FOR FREE CATALOG — 


943 W.Genesee 8t. Syracuse, N.Y, 13204 
(315)422-4467 TWX 710-541 0431 


BYTE November 19831 535 


RAMAGANZA MULTIBUS SALE 

RAM 100+up SBC 86/12А $1500 
$ .65 SBC 80/30 $450 

2.00 SBC 604 or 615 $85 

13.00 BLC 556 

2114 (450) 1.85 BLC 80/11 

2114 (300) 2.00 SBC 204 

4044-25NL 2.75 Much more in stock, 

6104-3 1.50 We Buy/Swap/Sell 

5101L 2.75 Multibus and other 

2147 3.15 computer gear. Send 

АН goods subject — for brochura. 

to prior sale & prices. Can be changed 

without natice. MC/VISA Q.K. 

Add 2% for shipping/handling. 


Note: We һауа a large qty of commercial 
video equip. for sale (refurbished). Send 
for complete listing. 


Oracle Electronics 


& Trading Co., Inc. 
2257 Mora Drive 
Mountain Viaw, СА 94040 
{415) 961-4920 


Circle 323 on Inquiry card. 


RS-232 PROBLEMS? 


Need to keep a hard copy of the data 
on a RS-232 line? Need to look at the 
data for troubte shooting? Use the 
DATA TAP to tap a CRT or printer іп- 
to any RS-232 line. 

DATA ТАР $34.95 postpaid 


Do you have a set of Modems that 
| may not be working? Bypass them 

with the NULL MODEM adapter and 

find out. 

NULLMODEM $24.95 postpald 


Send for literature on these and 
other RS-232 problem solvers. 
Pay by: VISA, М/С, Check, PO. 


B & B ELECTRONICS 
BOX 475 | MENDOTA, IL 61342 
IL Residents add 5% Tax. 


Clrela 47 on Inquiry card. 


NORTHSTAR USERS 


Add тим SCAN COMMAND to your елор сі МОЯТНЕТАЙ BASIC and 
үш can ітыйалнұ display се рет 
Li Fe uenia лда 
в All оосар of GOTO or GOSUB «шнәтветіз lo а рәсімді 
іле morer 
и AU uerit (o апр program Ine питне 
» All GctUrencas ot any characker, nami, lie number, вдов ot 
спалена OF ачит Unat на сатын in өттү Бре Go 
Ot, v $29.50 ON DISK 


:L———— — ——  —_ =_———-- Н Н -Нч-: ---—-—-—-—-—- СїЕ:Е:Є:——К-!: 
Add our ызаты! RÉMUMSER capübtty JO yOu! Copy OIMOATHSTAR 


BASIC апе po vua be able do 
* Нетцитфин only мүесіні (ere numbers and move (he өлі group 
10 ате атан af yaur peor EA 


Жер ымен ИГЫ nme ЭМЕЕ C ie MNT verth CALA 
яны S а 


* se POI HORE MOM тан OM VR DE 


э Mate ыиы таа ct pi шесі (meg anc enini Тізе RU Les 
to a dewonated а/ва cl те руйат ONLY £39.50 ON DISK 


Fits puiain ашсын Wood (0 ámy copy o! NORTHSTAR BASIC 
ұғын! BASIC ton be SINGLE DENSITY. ПСЕ DENSITY оғ QUAD 
DENSITY Are pe henad at any adus above OEDD HEX. These pro- 
Para we matine ағаш additum Іп МОНТМЕТАН BASIC Altos 
{йим Capy ol BASIC ах гПемі/ыһ3 to mihin nsa тына laturos yeu can 
Bayh Им MEW BASIC nma nie m permanont copy wilh “SO AN" палы 
TENUYUMDEH литрден docurmentgiem зла Марс) on тар dixi 

Pinkas ігі Б 0 отыршы charge bor cach progam of отан ісіп 

prag tum аге? samt БА 00 pus sopo changes Both oniy $65 00 

ppa 


ENH гїл see &moula add & 33/9 гал 
Order Today—Send check, money order oc credit card Bala to 
SOFTWARE SERVICES 
1072 Сашіза Fats Road 
mm Carpinteria, СА 93013 
(805) 684-8259 


Circle 456 оп Inquiry card. 


STD BUSS CARDS 
БАК RAM $210 
GMHz 280 CPU 
lappy controller card 


QUME 45 КН $1650 
45 charísec daisywheel printer/terminal, 
Н5232; ideal for word processing; will support 
ТН5-80 and МЕС protocols 


QUME $700 
45 char/sec OEM printer mechanism 


SHUGART 8" FLOPPY 

DISK DRIVES — USED $250 
SABOO soft-sactored 
Single/doubie densily 


MICROSWITCH KEYBOARDS $85 
Hall effect. ASCII MOD. 745У/12 


INTERFACE KIT $180 
OEM daisywheel printer interface. 
Interlaces diablo of Qume OEM printer lo 
RS232 of centronics paraliel 


COMPUTER DYNAMICS, INE. 


105 S, Main St, 
Greer. S.C. 28651 * (803) 877-7471 


Circle 86 on inquiry card. 


@ Find the gattenng Ob and get nit aae the а 
ypu Ques} Bat ihe Orb bes some Gere i Hes dn 
kamen depite of 3 multi level dungeon and „ЖА <: 
’ horde of monsters bar your way Each trg you « м 
make mto the dungeon. if you sur vive. gas you 
experience and тапк — making you stronger 
M allowing you 10 ga deeper, banging you closer | ^. 
a to the fabulous Ord 


B) the ability of your тагйи to survive de- г 
iu pends upon its mirinsic and acquired abilities 
- and your playing skill. 


227; ORBQUEST has been extensively play- = 


-r r 


tested, and will offer you many hours of chal- 


TIF lenging enjoyment. 


42444 


ШУ ORBQUEST requires 56K CPIM and а 24 x VS 


80 cursor-addressabie terminal. Now avail 


WE able on the following CP/M media: 8” single 3 
# density, 5” NorthStar, 5" Xerox, 5” Osbome. $ 


Ты wi cals Milpitas, California Td 
RESIDENTS ADD E^. SALES IA 
CPM к v WECS TERED TRADEMARK OF DIGITAL RESEARCH 


MAGIC WAND" (1.3) THE BEST word processing 
package — there's nothing aa powerful, usetul or 
ав easy to use. Requires 32K CPIM". MPIM*, CDOS" 
or Oasis* and CRT terminal with addressable cursor 
8" soff-sectored бу S" NorthStar*, Vector Graphic "- 
Micrapolis* , SuperBram* disks. Apple® 11 & Ié-Plus wi 
Microsoft 280, specily SupRlerm or Videoterm board, 
13 or 16 sectors. TRS 80" Mod Il, specity your CP/M 
version. Delmered ready 10 гип — custom configured 


іс your CPU. terminal, printer and disk; includes | 


lesson lilas On disk, fully illustrated Users" Manual and 
a Reference Card, $275. 


10,000 WORDS PROOFREAD IN 1 MINUTE 


SPELLGUARD* THE BEST, most useful spalling 
package available. Requires 32K CPIM", MP/M*, оғ 


CDOS*. Works with any console device. Compaltibia 
with Magic Wand*, WordStar, Electric Panci" ang 
many more. Fully tesiad. Ready to пт B" solt- 
sectored or 5" DD NorthSiar*, Micronolis*. Super- 
Brain” disk $189. 


Spellguard* and Magic Мапа“, only $474. 


We rigorously seleci, use and support 
the software we sell. Orders promptly 
achnawledgad Checks must cinar before 
shipment Our iow prices rallect full cash 
discount while mainiaining quality 
customer service. Expor orders welcome. 
* = trademark 
PELICAN PROGRAMS 
48 Pelican Court, Syosset, NY 11761 
16) 921-3083 


Circle 341 on inquiry card. 


“ELF” Interface 
Converts Your 
Typewrlter Into Printer 


е Finest print quality = Low cost 

= Easy Installation • Oulck delivery 

ә Fits IGM Selectric* and Electronic 
Typewriters 

e Models for all popular computers 

e Call or write for more information, 
todayi 

б We export to ай countries - 
ГРЕХ INTERNATIONAL INC. 

5115 Dougias Fir Rd. 


Calabasas, CA 91502 1).5.А. 
Tel: (213) 710-1444 TLX/ TWX: 910 494 2100 


Circle 207 on inquiry card. 


‘COMPU 


TIE 


Elegant Tfecktezas 
for the 
(onglet Enthusiast 


$9.95 


Order: 
Blue Grey Brown 


Send $9.95 plus 51.00 postage and 
handiing to COMPUTIE, P.O. BOX 67 
ROCKTON, ILLINOIS 51072 

Ifí nois residents include 556 sales 
tax 


Сігсів 403 on inquiry card. 


ECONO-KIT * 


ARE YOU DESPARATELY LOOKING FÜR SOME 
SOPHISTICATED TEST / AUXILIARY EQUI PHENT 
ІП THE FIELD OF MICROCOMPUTER TECHNOLOGY? 
CONSIDER POUR OF OUR HES PRODUCTS, EITHER 
IW KIT FORM / OR FULLY ASSEMBLED & TESTED: 


CLIP-ON ANALYZERS $258 
EPROM PROGRAMMER $633 


ALSO WILL Df AVAILABLE 500% 


LOGIC ANALYZER 5% 
PLA PROGRAMMER 5% 


YOU wILL FIND OUR PRICES UNAELIEVAHLE 

AS COUPARED TO THE TECHNICAL LEVEL OF 
THESE FEATUGE-LOADED PRODUCTS. 

THERE IS HOTHIHG EQUIVALENT ON TRE MARKET! 
SEHD FOR DETAIL INFORMATION TODAY! 


MICRO ENGINEERING ASSOC. 


3527 GOLDEN STATE DR БАПТА CLARA СА 95051 


Circle 457 on Inquiry card. 


948 W.Genesee St. Syracuse, N.Y. 18204 
Thank you... 


. . for making our expansion possible and for 
helping make us the leading distributor 
of microprocessor systems, terminals 
and printers. 


We are showing our appreciation by 

producing a special catalog with thousands 
of items at greatly reduced prices. 

Call or write today. - 


|| _ JOIN US ІМ OUR 
PRE-INVENTORY CLEARANCE 


Mini Micro Mart, Inc. 
943 W.Genesee St | 
PO Box 2847 
Syracuse, N.Y. 13220 
(3151422-4467 TWX 710-541-0431 


ircle 284 оп inquiry card 


database manager - 


for TRS-BO Model | 


» CREATE random access disk files 
15 tields ar 255 bytes/record 
Files can span 4 disk drives 
Password protected file access 

* Database DIRECTORY displays all 
user Files and their attributes 

* Powerful TRANSACTIONS — add, 
edit, read, delete & list records 
Elfictent binary tree sorts 

e Sophisticated QUERY with multi- 
koy relational Б logical operations 

+ REPORT formatter requires anly 
for user to seloct desired fields 
Automatic sub Б grand totals 
May be used with lower case 

• Entirely MENU DRIVEN operation 

= Extensive error trapping routines 

в User oriented instruction manual 

s Requires 32k —2 disk drives 


Introductory price $59.95 
mentor software" 


B16 McLane Ava — Morgantown, WV 26505 


Tandy Corp. Teademark 


Circle 250 on Inquiry card. 


256K RAM 


New 256K dynamic RAM card 
for S-100 bus. Meets IEEE 696 
standard. Full parity, either 8/16 
bit data path. Includes 
acknowledge line for use with 
asynchronous processors, such 
as the МС68000. Plus many 
more advanced features. 
200nsec standard, 150 nsec 


optional. 
$3795 


ОЕМ pricing available 


Empirlcal Research 
Group, Inc. 
PO Box 1176 
Milton, WA 98354 
206-631-4855 


ClIrcie 165 on Inquiry card. 


Recorder 
DISK 
Interface 
Modem 


16KRAM 

Printer 

Printer 

Printer 

The Programmer 
The Communicator 


Call or write for discount an software. 
EMPIRE SYSTEMS CORPORATION 
18604 Rolling Acres Way 
Olney, Maryland 20832 
774-7330 948-8588 


Prices subject to change 


Circle 162 on Inquiry card. 


20¢ 
ТН5-80” 


Cassette 
Duplication 


1000 Qty. Minimum 
Guaranteed to Load 


MICROSETTE CO. 
475 Ellis St., Mt. View, CA 
94043 (415) 962-0220 


Trademark of Tandy Corp. 


Circle 271 on inquiry card. 


PRINTER SALE! 
SAVE 20-40% 


Anadex 9600 ...... — —— о 
C. hoh Comet 725срв .,.,...... . $455 
C. itoh Comet Н 15" parallel ТГ; 
C. ноћ Comet 11 75” зегі ,.......... 


e *» 85 9 k * 5 o v 8 € B 9 € * € * ? 


Epson MX-100 76“ рараг........... 

Serial board tor МХ-В0 ............ „+ 858 
integral Data Systems 460G .......... 5840 
Okidata Microline 80 ............ .. 5403 
Okidata Microline 82.,.............. $522 
Okidata Microlina 83 .......... ,.-.. 5848 
Starwriter 25cps parallel -.......... 61395 
Starwriter 25cps зепш!............ . $1496 
Starwriter 4Scps parallel ........... 81786 
Tractor option ..... жасан азала een” .. 


CHECKS — VISA — MASTER CARD 
Shipping extra. Michigan Add 4% 


LYBEN COMPUTER SYSTEMS 
27204 Harper — Р.О. Box 131 
St. Clair Shores, Mi 48080 


Bangs of LEVEL- ái 

ОТОТ. as the commander of yout «растәһір on 
&biignment te save your stranded сұғы near Saturn’s 
rings, you wif) lace etsault by enewy ships, ice 
chunks ane other dangers. You bave a Jimited fue) 
aupel: end oniv a short time before thelr space 
station blows up. Rings of Saturn has 4 phiil hevele, 
3-6 animation, Hi-Res color grashics ай etung silerta, 


Dragan LEVEL-i10 SOFTUASS 
e Siay the aragon Sainmaden wad eccubviate a 


vasr forivuna' Ак (һе Wizard, the E!f, the Werescr, the 
Huntress оғ tha маг, you water а mass Df дипраавь. 
which are actually the ruins of JO civilirstiong built 
un top of one ancther, During your quest, you uil] 
encounter montu guarding тоова aad passsges, each 
with hts ом creature. Бе ов the ischout for red keys ~ 
a mag!ca) key ін Ehe Oniu way to dates: Selusdon' 


There 18 a ftávalom Бет hic! automatically selects а 
character, a popular featute far children. Thare are 
5 shiti levele. 


LEVEL-10 SorTwake 


Save the world fyra the venceces Maldamere! 
А11 rhe characters iror Dragon firr ore ceunited in a 
brand mew mission. During his travel through rhe dungeon. 
the Dwar! djacmweted a кта. Вт bringing jT LP tbk 
surface, в malevolent force secapes fror the got and ities 
то саке Oker tha yor]d, The onl: мшу іс quell Meidemers 
ke to plece А piece of che pek on а bier ас the тор of 
М: Karkhan, You chover a chevacter, hite a crew and 
begit your ascent И-ке color graphirk and 2-0 
acimation AiBuiarr valhing up anc mown візіте aed through 
pPastapea ІКІК"Т PLAT TI TX ТЫ? DARES! 


Caj) os ahout our complete range of 
АТЕТАЛ ДАР SOTTVARE prodocts 


CONF TERUDRIT 
ИТЕН, IM. 


Suite 133, Р. б. Вов Gl 
Wheat Kidgpa, fojarade ІНКІЫ-ОНЫ 


(303: 425-4411 


Circle 454 on inquiry card. 


LABELS 
99 
perM 


15/16" x3" white pressure 
1 up - pin feed sensitive 


PRICE INCLUDES SHIPPING 
Packed 5M per box - Min. order 1 box -$14.95 
Check wih order Mass Residents або Бїъ Sales Tax 


ЗОСНЕСК-МАТЕ” 


Р.О. Box 103, Randolph, МА 02368 
Telephone: 617-963-7694 


Circle 64 on Inquiry card. 


FREE DATA BASE 


On Compuling' magazine ariicis dala basa (1978 and 
1980) FREE with purchase cf ICHAS Information 
Retrieval System. The best menu driven, multiple кеу 
word Indexing, 'llíng and retrieval system tor tha 
money. (65 "and" ed; 32 "or" ed kay words par quary 
— search time In seconds.) 


For 8080/790 computers with CP/M compalible on. 
system, 32K memory and 2 disks. 


БАТА BASES available to run on IC-IRS: 


Computer magazine arlicle abstracts, 6 data bases 
6 major computer magazines from Vol. 1 1hru 1980. 


CP/M Users Group Programs - indexes of 50 diaca. 
Soltware Vendors — 950 names & add. with products. 


IC-IRS wimanual & free data buses $58.95 
DATA BASES $29.95 - $49.95 


B" SD and тові 4%" formats. 
MC/VISA (512) 258-6310 
FYI, INC." 
Р.О. Box 10998 4815 
Austin, Texas 78766 


* Trademark cl ійейгал-МН! Inc 
t Reghiered trademark of Біра! Reasearch 


Circle 173 on inquiry card. 


Sprint 68 
Microcomputer 


CONTROL COMPUTER 

DEVELOPMENT SYSTEM 

6800 MPU, serio! (/O, 48K RAM, dual 8" 
drives, WIZRD mullitasking OOS, editor, 
assembler, 16K BASIC, all for $3949. 


OPTIONS 

С, PL/W, PASCAL, FORTRAN, EROM pro- 
grammer, analog I/O, parallel 1/0, 488 
GPIB interface, CMOS RAM/batlery, power 
fall detact/power on reset 


Үлек Corp. 
Lafayette, IN 47904 
447-742-8428 


Circle 431 on Inquiry card. 


fry 


Grand Opening Sale 


Here we grow again 


We're celebrating the latest addition to Jade’s Retail Division - our new 
store located in Woodland Hills at 21800 Ventura Blvd. 


New from Jade 
The Bus Probe 


So your compuleris down. And vou don'thave ап 
uscillngcape. And you don't have a front panel... 
| You're not alone - most computers have their 


occasional bad days. But without diagnostic 
| equipment such as an oscilloscope (expensive!) or 
a front panel (expensivel), it can be very difficult to 
pinpoint the problem. Even if you have an 
extender hoard with a superfast logic probe, vou 
can’t кес more than one signal at a time, You're 
stuck, right? 

Not anymore; Jade is proud to offer our cust- 

effective solution to the problems mentioned 
above: THE BUS PROBE. 
Whether you're a hobbyist with a cantankerous 
kluge or a field technician with an anxious 
computer owner breathing down your neck, you'll 
find THE BUS PROBE speeds your repair time 
remarkably. Just plug in THE BUS PROBE and 
you'll he able to see all the IEEE S-100 signals in 
action, THE BUS PROBE allows you to see 
inputs, outputs, memory reads and writes, 
instruction fetches, DMA channels, vectored 
interrupta, В or 16 bit wide data transfers, plus the 
three bus supply voltages. 

An on-board pulse generator can provide 
repetitive resets, interrupts, or wait states, for 
trouble shooting. 

TSX-200B Bare board ...... ....... 
TSX-200K Xi! 
TSX-200A ACT ......... .. ..... 


t MHz Ави CPU, H0 x 95 display uith graphies and & 
чиеге, ЛӘК RAM, HK AOA. puraftel seriat cassette 
асек, upper lower cose. nuineríc еура, 10 special 
function keys, икен CP. M 2,3. 

NEC-M001A 32X CPU: keyboard 
NEC-RO12A 7 O with 32K RAM 
NEC-4031A Dual disk uni. .....,. $1095.00 
VDM-651200 172" green СЕТ. . $269.95 
NEC-1202D Heres RGB color CRT 81045. 00 
VDC-651212 12" color monitor .... $479.95 
NEC-90108 CP:M 2,2 for NEC ..., $150.00 
NEC-90005 Gen. accting softwr .., $375.00 


Circle 210 on inquiry card. 


,. $1095.00 


4. $695.00 | 


Intersell 


Sellum I 


NEC E w/ Intelligent ( Convey 


Standard serial, Centronics parallel, and current 
loup interfaces e Selectable baud rates 60 to 19,200 
е Automatic bidirectional printing ө Logic 
seeking 9 650 character buffer with optional 16K 
buffer € 35 characters per second print speed e 
Comes vh vertical forms tractor, ribbon, thimble 
and cable ә Diablo compatible software өе 
Availahle with or without optional front panel 


PRD-55511 /K no front panel ... $2795.00 
PRD-55512 /6K no frunt panel .. $2895.00 
PRD-S58515 Ки. тот! panel ,.... $2995.00 
PRD-55516 /6K юг/гопі panel . . $3095.00 


Intersell NEC 3500Q 

[ntersell has announced that, available in 
September, they will offer а version of the new 
NEC Model 3500Q Spinwriter (30 eps) that will 
bring to the customer the same standard features 
as the Sellum I (except the tractor assembly which 
is optional on the 3500Q) but incorporating the 
added features of the NEC Model 3500Q 


PRD-55351 45000 IK ............ $1995.00 
PRD-55352 25000 16K ,.......... $2095.00 
PRA-55100 Deluxe tractor option .. $300.00 
JADE 
9 
Disk Sub-Systems 


Shugart, Siemens, Qume 


Handsome metal cabinet with proportionally 
balanced air flow system 9 Rugged dual drive 
power supply 9 Power cable kit ө Power switch, 
line card, fuse holder, cusling fan © Never-Mar 
rubber feet © All necessary hardware to mount 2- 
8" disk drives, power supply. and fan е Does not 
include signal cable 


Dual R" Subassembly Cabinet 


END-000420 Bare cabinet .. $59.95 
END-U00421 Cabinet т. .- $225.00 
END-000431 A & T ...... .... e. $359.95 
8" Disk Drive Subsystems 
Single Sided, Double Density 
END-000423 Km ic КИВИ. $924.95 


END-000424 AL Ta 2 FDIO-SDs 81124.95 | 


END-U00433 Artie 2 SA 801 Hs . $990.95 
END-000434 A & Tw 2 5A 807! Bs. $1195.00 


8" Dish Drive Subsystems 
Double Sided, Double Density 


END-000426 Arti 2 ATS . . $1224.95 
| END-000427 A & Tw 2 DT.4s - $1424.95 
END-000436 Kit w 2 SA S1 Rs . $1195.00 


END-000437 A & Tw 2 54-К51А $1695.00 


em = -Special 


ETY | и Price. 


QUME DT-8 
4” Double-Sided, Double-Density Disk Drive 
1 Drive ... $524.95 each 
2 Drives . $499.95 each 


10 Drives $479.95 each 


Jade Part Number MSF-750080 


SIEMENS 8” 


8” Single-Sided, Double-Density Disk Drive 
1 Drive ... $384.95 each 
2 Drives . $349.95 each 
10 Drives $324.95 each 


Jade Part Number MSF-201 120 


Shugart 801R 


8" Single Sided, Double-Density Disk Drive 
1 Drive ... $394.95 each 
2 Drives . $389.95 each 


Jade Part Number MSF-10801R 


MPI B-51 


54” Single-Sided, Double-Density Disk Drive 
1 Drive ... $234.95 each 
2 Drives $224.95 each 
10 Drives $219.95 each 


Jade Part Number MSM-155100 
END-000213 Case & power supply ... 


‚ $74.95 
Micro-Sct 


Apple Disk Drives 


Increased Capacity - Decreased Price 

40 or 70 track drives © operates with 05 3,2 and 
3.3, Language System, and the 780 Softcard ғ 40 
and 70 track drives may be mixed on your Apple I! 
e With two 40) track drives you get a 12.5% increase 
in capacity, 100". improvement in track-to-track 
access, and save about 155 e With two 7! track 
drives instead of four 35 track drives you get the 
same capacity, 300% improvement in track-to- 
track access time, and save about 45. 


IOD-2340A A-d with cable ...,.... $499.95 
IOD-2370A A-70 with cable ........ $529.95 
IOD-2300A Micro-sci vontroller .... $89.95 


ale 


Accessories for Apple 


kkk kkk San Diego ****** Hawthorne ****** Woodland Hills * kk 


BETTER THAN EPSON ! - Okidata 


Microline 82A 80/132 column. 120 CPS, B x 8 dot 
тайах, frictiun feed, pin feed, adjustable tractor feed 
(remocable), handles 4 part formas up ta 9.4" wide, rear & 
ниет feed. paper tear hor, 100% duty cyclez200,000,000 
rharacter print. hend, bi-directiunal/ingic secking, both 
aerial & parallel interfaces included, front panel switel & 
program ғалім! of 10 different farm lengths, uses 
inexpensive spro Hype ribbuns, double width & condensed 
characters, (rue leer case descenders & urephics 


PRM-43082 with FREE tractor .... $544.95 


Mitroline ЯЗА 132,243 column, 120 CPS, handles 
| furms up to 15° wide, plus all the features nf the 82A. 
| PRM-43083 with FREE tractor ... $774.95 


PRA-27081A Apple саға ,.,........, $39.95 
PRA-27082A Apple cable ,......... .. 819.85 
PRA-27087A TRS-80 cable ,..,.... . $24.95 
PRA-43080 Extra ribbons pkg. of 2 ... $9.95 


INEXPENSIVE PRINTERS - Epson 


| MX-7O 80 calumn, 80 CPS, & x 7 dot matrix, adjustable 
tractor femi, & graphics 


PRM-27070 List $459 .,. ..,....... $399.96 


MX-BO Kü column, 80 CPS, hi-directtanal/logic seeking 
printing, 9 x 9 dot matrix. adjustable tractar feed, & 64 
aruphics characters 


PRM-27080 List $645 .............. $474.95 


MX-BOFT same as MX-80 iuith friction ford added. 
PRM-27082 List $745 ... .......... $574.95 


МХ-100 132 culumn, correspondence quality, graphics. 
up ta іа" paper, friction feed & adjusiaMe tractor feed, 9 x 0 
dot піпігіх, 80 CPA, 

PRM-27100 List $945 oan te te $795.00 


CE r 


PRA-27084 Serial interface .......... $69.96 
PRA-27088 Serial intf & 2K buffer .. $144.95 
PRA-27081 Apple card .....,. ....., $74.95 
| PRA-27082 Apple cable .,..,,........ $22.96 
PRA-27086 JEEE 488 саға ........., $52.95 
PRA-27087 TRS-80 cable .......... $32.95 
PRA-27085 Graftrax H ....... .... . $95.00 


PRA-27083 Extra ribbon ............ $14.95 


Dual-Mode 200 - Malibu 
әм) CPS 8 x 9 matrix or 70 CPS. 19 x 18 matrix for letter 
quality, stares up to 12 different fonts, hires dot graphics. 
single sheet and tractor feed, RS-293C and parallel interfaces 
PRM-35200 Pual-Mode 200 ....... $2605.00 


16K Atari 


... 8859.95 


АТАН! 800 - Atari 


Cunpiete persed! vampuler ісіп hath msalutun eoir 
graphies, builtin AF modulitur, 4 өшітнінт ports, інісі 
spooler, £88. ПАМА AN FROM 

SYO-ZUBSUA.— ШК Atari ati) isana $759.95 
Atari 300 with 32K of RAM .... $799.95 
Atari 800 with ABK of RAM .. ... $849.95 


SYO-2040A 16K Atari 400 .,....,.. $359.95 
MSM-330810 Disk drive ........... $695.00) 
MSM-3808 15 Hu тие. 2... $1395.00 
IOX-5050A ASH Interface... 1... $199.95 
MEX-I6853K MK RAM module ., ... $69.95 
SFI-241011005 Visictle .......... $184.95 


<. 


16K MEMORY UPGRADE 


| Add I6K of RAM to your TRS-80, Apple, or Exidy in just 


neonates, We've sold. thousands of these IGK RAM 
ирдғайек which include thy appropriate memory chips (ar 
specified. by the manufacturer), all necessary jumper 
Мон, fool-pronf instructions, and our 1 year guarantee. 
MEX-18100K 75880 kit. ,........... $25.00 
MEX-16101K Apple hit ...... SUE AERA $25.00 
MEX-16102K Sxidy kit $25.00 


һіғе-- в ж . 


16K RAM CARD - for Apple II 
Expand your Apple ta 64K, 1 year warranty 


MEX-16500A Save $70.00 !! |. .... $129.95 


Z-80* CARD for APPLE 
Tus computers in one, ZRO & 6502, more than doubles the 
iier & potential of your Apple, includes £40* CPU card. 
СР M 23, & BASIC-80 
CPX-3Q0R00A A & Т вв-тізйб4ті«стез $299.95 


8” DISK CONTROLLER 
New from Vista Computer, singh or dnubie sited, single or 
eiue density, cunipatible with DOS 32 3.4. Pascal, & CPM 
3,2. Shugart & Qumc compatible 
IOD-2700A A & T ..., ... ........ $499.95 


8" DRIVES for APPLE 
Cuntroder, DOS, two 8" double densisty drives, cabinet, 
ранее supply, & cables 


Special Package Price КИ ,. .... $1399.95 


CPS MULTICARD - Mtn. Computer 
Thor веган eint! Heal Hon ohak calendar. ariii interner, 
& pirelli uuterfaer uff on one cun. 


IOX-24300A AGT . . .. $199.95 


APPLE CLOCK - Cal Comp Sys 
Real time vlock w battery back-up 
IOK-2030A А47....... anaes ..- $109.95 


PRINTER INTERFACE - C.C.S. 


Centranics type { О card w firmware 
101-2041A A&T.... reese 9994 p. $99.95 


AIO, ASIO, APIO - 8.S.M. 

Parallel & serial interface fur your Apple (sec Byte pg 11) 
ІОІ-2050К Par 6 Ser kit ........... $138.95 
IOI-2050A Par € Ser A& T ,...... $169.95 
[OI-2052K Serial kit ................. $89.95 
101-2052А Serial A & T ...... .. ,., $99.95 
101-2054К Parallel kit ...,....,...... $69.95 
101-2054A Parallel A & T ..,........ $89.95 


А488 = S.S.M. 


IEEE 488 controller, uses. simple basic commands, 
includes firmware and cable, ! year guarantee, (ace April 


Byte ри 11) 
ІОХ-7488А A&T ................. $399.95 


Accessories for TRS-80 


DISK DRIVES for TRS-80 
aTi more storage, 8 times faster, 40 track with free pateh, 120 
day warranty. 


MSM-12410C Save $125.00 I! ..,... $325.00 
8" DISK DRIVES for MODEL II 


2 double density drives with cabinet, power aupply, & cables 
END-000433 Kit .. .............. $1050.00 
END-000434 Assembled .......... $1250.00 
WCA-5036A Cable (required) ........ $29.95 


EPROM ERASERS 


LS. EKugnueeeing UV ernser far up to I EPROM 
XME-3200 A & T .-.. 39.99 


ewe ow we Jak 


Spectromes ін inteusit y industri eraxer 


XME-3100 Withou! timer 


*s a} 


Т VDT-801250 Lint $7795.00) 


... 869.50 | 


AIM-65 - Rockwell 


Rite өенпннег wih alphenumverie dinplüv, printer, & 
Avvhownd iid complete instruetiunni imatana 


CI K-50165 {К AIM 1 ег ЖЕЛ. ' $424.05 
CPK-50465 ЈА АМ... ‚ 474,95 
SFK-7-4600008E. АК BASIC ROM $69.95 


SFK-64600004E. AK assembler ROM $39.95 


PSX-03DA Poner supply 20-1, . $64.95 
ENX-000002 Enclosure, ... , $354.95 


К ЛІМ АК BASIC. power supply, & enehi 
Special package price ,,.. .. $659.95 


Z-80* STARTER KIT - SD Systems 


| Compete 2-08 сәттер with RAM, ROM, | 4), displis. 


Revhound, типі, und Blue urra. 
CPS-30010R KH" ..... 
CPS-30010A AET .. 


$369.95 


8459.05 


SYM-1 - Synertek Systems 
л ше huni compter ні HR vp BAM TR uf ROM, keput, 
LED display. ctn & балағы серба eni ізінен. 


CPK-50020A A £ 7 . 8249.95 


„+з - 


Video Terminals 


AMBER SCREEN - Volker Craig 
Detachable keyboard, amber on black displuy, 7 x 9 dut 
matrix, 10 program function heys, 14 bey numere pad, 12" | 
non-giare screen, 50 te 19,200 haud, direct cursor control, 


auxiliary bi-direvtional serial рагі 
VDT-351200 List 8795.00 .,. ... .. $645.00 


VIEWPIONT - ADDS 


тегіне keyboard. serial АМЛ потпре, band mitos 


| from 10 do 19:900, онха v serial ut pot рал 34 x Корп, 


УрТ-50І210 Sale Prent  _.. 


TELEVIDEO 950 
Detochaide белінніні, quil кетони with fre Bude, eeb CRT. 
тешине function hove tinere watia Hne, buffered 
nuila port, (460 HUE dub тата, self text, жегич nation 
еніп hy Graver! Кегітіс 


- $039.95 


$995.00) 


k “ңі L 


Video Monitors 


HI-RES 12” GREEN - Zenith 


15 МНг banduwidih, 700 lines sinch, P31 groen phosphor, 
switchable 40 or К columna, атай, lightweight & portable, 
VDM-201201 List price $150.00 ,.., $118.95 


Leedex / Amdek 
Reasonably priced ішігі тага 
VDM-801210 Video 100 12" RaW .. $138.95 
VDM-801230 Video I00-80 12" B& W $179.95 
VDM-801250 12" Green Phospor . . $169.95 | 
VDC-801310 /3" Color i. ... .. . $379.95 


12" COLOR MONITOR - NEC 


Hi-res moniter with audin & seulpiured raso 
VDC-651212 Color Monitor ....... $479.95 


12“ GREEN SCREEN - NEC 
30 MHz. РЗ! phosphor іс» manitor with audit, 
excepiionally high resulutiun - A fantastic monitor al n 
іму reasonable price 


VDM-651200 12” monitor 


$269.05 


нё РУУ Я xk -- 


Grand Opening Sale 


*Xx xx San Diego ****** Hawthorne ****** Woodland Hills tkxkx*x* 


S-100 PROM Boards 


PB-1 = S.S.M. 
2706, 9716 ЕРКОМ board uith built-in programmer 


$154.95 
$219.95 


M ЕМ-895 1 OK Kit ores 
МЕМ-99510А Ad T. 


PROM-100 - SD Systems 
гух, 2718, 27:42, 275A. & 2518 EPROM programmer 
MEM-99520K Ki ..,.......... ... $219.95 
MEM-99520A Jade A € T ,..... ... $269.95 


EPROM BOARD - Jade 
ISK ur 32K uses 2708's or 2716's, ІК boundary 
MEM-16230K Kit ................... $79.95 
MEM-16230A4 A&7T.,.............. 8119.95 


S-100 Video 


V H-3 - 8.5.M. 
A nlinrunters y ЗА tines expandable to йй x 48 for a full page 
uf text, upper & lower саяғ, 356 user defined куток, 1604 
199 replies matrix, memary mapped, has key board 


вае et ds r4 


4-1 +990 ва 


при! 

[OV-1095K 4 MHz kit -w've^btbttnewe $349.95 
IOV-1085A 4 M A & у РЕР $439.95 
10V-10968K S0 x 48 upgrade .,...... $39.95 


VDB-8024 - SD Systems 
An у 24 О mapped eulea board with keyboard 1 О, and 
it мі ERGA”, 
JOV-1020K Кй................ $399.95 
(0V-1020A Jade A& T S. $459.95 


VIDEO BOARD - S.S.M. 
ІН eheracters А (80 lines. 128 x 48 matrix for graphics, full 
upper. риме cuse ASCH character всі, numbers, symbols. 
and greek letterk&, normal reverse blinking video, 8-100. 
[0V-1051K Kit -.. jee = =a b $149.95 
IOV-1051A АСТ e» $219.95 


--4ӛ% ожа 


і-- 


зь Ф 1 rere 


IOV-1051B Hare hourd ............. $34.95 


Motherboards 


ISO-BUS - Jade 
Silent, simply, and on моіе a better motherboard 
6 Slot (64% x B5") 
MBS-OGIB Bare board ae ed .«“Ча.ғ%44-.. Ф19.95 


MBS-061K Kit ————— — ;к: 
MHBS-061A E! “ Т жж-.-.-...а pas tisa $49.95 
12 Stat (94" x BK") 


ariv 


MBS-121K Kil .............. 

MBS-121A A&T ...,.............. 
ІН Slot {14%" x BA") 

MBS-181B Bare бойға .... .... ..... $49.95 

MBS-1B8IK КИ.................... . $99.95 

МН-ІНДА A € T $139.95 


2-....... 8609.95 
.. $89.95 


MAINFRAME - Cal Comp Sys 

13 slot 5-200 mainframe with 20 amp power supply 
SNC OLIZI0S Kit , ,. 
ENU-112106 A € T rear œ> 8399.95 


DISK MAINFRAME - N.P.C. 
Поне 3 чревна 02 sap S-TV aysien Тос 
пите ndih 12 xlul пиійеғіннігі & cared vere, nter 
suppi. “ны fats, ВАРО нев, ина other prefrsamnaf 
pifres 
ENS-112325 sth 25 ump р.к. 
Gircla 211 on Inquiry card. 


$699.05 


| IOD-1200A AT ....... 


| ІОІ-1048К 4 СТС, 2 SIO's, | PIO 
..., $329.95 


S-100 Memory 


MEMORY BANK - Jade 
4 MHz, S- 100, bank хоса о, espanda hle from IEK tn 64K 


MEM-89730B Bare board ............ $49.95 
MEM-99730K Kit, по RAM ....... $199.95 
MEM-18730K [SK kil ... ,...,,... $219.95 


MEM-32731K 32K hit ...,......... $239.95 
MEM-48R732K 48K hit ........,.... $259.95 
MEM-64733K GJK kil .., .,....... $279.95 
Assembled & tested (54... add $50.00 


ore Rn pee 


EX PANDORAM JI - 8 D Systems 
4 МН2 RAM болға exgandahle fram 18K to ВЗК 


MEM-IG630K JAK Ait ...... 4..... $275.95 
MEM-32631K 42K Aif ,... ..... $295.95 
MEM-48832K АК hit ... ...-. $315.95 
MEM-G4633K 64K iut oy enseey- - $336.95 
Assembled & lesied .. nesine. add $50.00 


64K RAM - Calif Computer Sys 
4 МН: bunk por! banh byte selectable, extended 
addrensing, IK honk scleetgble, PHANTOM line allotes 
memory опорах, ONO ЖАЙ fran? panel compatible, 
МЕМ-64565А A&T... .......... 8575.00 


64K STATIC RAM - Mem. Merch. 
64K өніс S100 RAM card. 474K hanks, un fo 4 MHz 
МЕМ--64400А A & T ............, $825.00 


32K STATIC RAM - Jade 
2 or } Atiz expandahte sinit RAM hoard uses 21141 
MEM-16151K :6K 4 MHz hit ...... $169.95 
MEM-3215IK 32K 4 MHz hil .,.... 8298.95 
Assembled & tested. ... . add $50.00 


16K STATIC RAM - Mem Merchant 
МН 15K statir НАМ Һат, IEEE 5-1, bank жісеге не. 
Phantom сорту, стекна n 4N рск, "фиаттаМе" 
іп ІК segments, етігі auddrosung. hi pawr 
MEM-IGITIA Ad T 174,8 


tola Chew 18-4 


S-100 Disk Controller 


DOUBLE-D - Jade 
Double density contention with the inside track, on-buard Z 
RRA” ріп parl, [REE SH, can function пи an 
interrupt driven buss 
IOD-1200K Жи .................... $299.95 
$375.00 


[OD-1200B Sore board .............. 859.95 


VERSAFLOPPY II - SD Systems 
New diuble density contraller für both 8" & 5! ," 
IOD-1180K Kit ..,...... аанак 83839.95 
IOD-1160A А & 7 .... 2....... 8379.95 


eueas 


DOUBLE DENSITY - Cal Comp Sys 


3$ v and ë” disk contruller, single or touhle density. with 


MBS-121B Bare hoard ............... $29.95 | 


an hoari bont loader. ROM. and free CPM 2.97 and 
тапай! хо}, 
IOD-1300A А&Т7 ,...... ,..... 


$369.55 


S.P.ILC. - Jade 
Qur new { O card ен? 2 8109 d CPC's, and t PIO 
IOI-1045K 3 CTC's, 1 SIO, ! PIO .. $179.95 
IOI-1045A А47.................. 8239.95 
$219.95 
I01-1046A A & T .. ...,. ......... $299.95 
IOI-1048B Hare board w. manual ... $49.95 


I/O-4 - S.8.M. 
2 aerial 1 О ports plus 2 parallel EO parta 
IO1-1010K Ки... .................. $179.95 
[IOI-1010A A € T ... ............-* 8249.95 


IOI-1010B Bare фипг .............. $35.00 


S-100 CPU 


CB-2 7-80 CPU - S.S.M. 
2 or 4 MHz Z4 CPU board with provision far up to ЕК of 
NOM or AK of RAM өп hoard, extended addressing, LEER 


Stuti, [runt panel compatibile. 
CPU-30300K Kit в. атта "rure v spar $239.95 
CPU-30300A A & T oun teronea аре р 8299.95 


2810 7-80“ CPU - Cal Comp Sys 
2 A Mtt ZROAS CPU with КОС кета P Oportand ün 
bourd MOSS 2.2 monitor PROM, front penri campattale, 
CPU-30400A A & T ............ re $269.45 


SBC-200 - SD Systems 
4 MHz Z80° CPU with serial & parallel 2 Opurts. арі йк 
uf on-board PROM, software. programmable baud. rate 
generator, LK af on-board RAM, Zet СТС. 
CPC-30200K Kit ................ , $339.05 
CPC-30200A Jade A & T ,......... $390.96 


THE BIG Z* - Jade 
3 or 4 MHz switchable 280% CPU with serial 1/0, 
accomodates 2708, 2715, or 2712 EPROM. baud rates fram 
75 t 9600) 
CPU-30201K Kit кэезезчар»жж у е» ко з ч 
CPU-30201A 447... ....... 
CPU-302008 Hare нит | 


Novation Cat Modem 


$138.95 
-. $189.95 
5:5. 4H) 


CAT MODEMS - Novation 


CAT 300 baud, acoustic, answer orina 


ІОМ-5200А List $189.95 49.95 


D-CAT 300 baud direct connect, ammevr orginnte 
lOM-5201A List $199.95 .,....., .. 8189.05 


AUTO-CAT Auto answer. orginate, direct connect 
IOM-5230A List $299.95 ...... ‚ $239.95 


Apple-CAT - Novation 
Мсиго selectable ІЗІ or ЛОЮ haad, dirvet сілтеу, mii 
answer auto diat, auxiliary Лат КАМОН" verial port fur 
printer, 


IOM-5232A Save $50.001! ‚,......... 


+т=чф =т=т wee 


$325.00 
SMARTMODEM - Hayes 


Sopfiusticalrd dirvet-connect auteanswer autedial moder, 
toucietene or pulse dialing, RS-239C interface, programmrahie 
IOM-5400A Smarimodem ...:.,.. . $269.95 | 


gr s ev ШИ 95 00 ПР 0 а Og 
Place Orders Toll Free 


Continental U.S. Inside Catifornia 
800-421-5500 800-262-1710 


Fur Technieud Inquires or Custimere Service call. 


213-973-7707 


ме д. Ҹи TSE; 


Computer Products 


A01. W. Rosecrans. Hawthorne, Ca 580230 


TERMS of SALE: Cush, cheeks, ема ecards, ar 
l'urehaxe Orders from qualified tirms and inatitanens. 
Minimum Order $15.00). Califarain residents иі (РЬ 
las Minimum & handling chürge— X514 
lrieing ІНГІ ЛЕ siha to ching 
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4K STATIC ВАМ 8/$20.00 


2114 LOW POWER 200 NS 


74LS0 


+415123 
+415124 
745125 
7415126 
7415132 


25 
25 
25 
28 
25 
25 
30 
25 
2 
430 
.30 
40 
75 
30 
25 
.dü 
6 
X) 
-55 
-20 
25 
35 
55 
.50 
56 
25 
59 
75 
25 
75 
25 
6 
5 
20 
A5 
A0 
59 
49 
50 
„#5 
Ло 
40 
59 
BD 
B5 
50 
Bü 
49 
AD 
AD 
AD 
40 
50 
45 
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CIN UEPEEPITTEIS 


800-426-2668 
206-643-0792 


13400 Northrup Way 820 
Bellevue, WA. 98005 


1-800-426-2668 


1-206-643-0792 


LINEAR 


bbB3aEREÀ 


-— кі қ. 


— 


zabe shRRREBS ВЕ Ж 


Include 3.00 for Ups Ground 

Include 4.00 for Ups Blue 

Include 4.00 for 1st Class Mail 
Washington State add 5.4% Sales Tax 


Circle 181 on inquiry card. 


16K Memory 8/$16.00 


4116 200NS 


: 
5 
: 


SNES 
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8585455%254205 


м 
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ПЕ 
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PROBST EH S 11349307 0 0 1133: 
gög 
EEEE LEEL LESS 
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AUGAT LOW PROFILE SOCKETS 
These Are High Reliability Industry 
Standard Sockets 


CALL 
HANLEY FIRST 2128280 


800-426-2668 Ro 
206- 643- 079 2 240-AG29D 


4K x 1 STATIC RAM 


MOTOROLA MCM6884 1-20 
4044-200NS EQUIV. 


$4.50 


SOLID STATE 
SCIENTIFIC HITACHI 


256 x 4 CMOS RAM 450NS 2K x 8 CMOS RAM 150NS 
SCM5101E-1 Pin Compatibla with 2716 
$3.75 HM6116P-3 $19.00 


HANLEY ENGINEERING CORP . 

13400 Northrup Way #20 Include 3.00 for Ups Ground 
change wilhout notice Bellevue, WA. 98005 Include 4.00 for Ups Blue 
1-800-426-2668 Inctude 4.00 for 1st Class Mail 
substitute manufactures 1-206-643-0792 Washington State add 5.4% Sales Tax 


Pricas subject to 


We reserve the right to 


Circle 181 on Inquiry card. BYTE November 1981 543 
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5SN74115N 
SINT4121N 
SNT&t22N 


CUON 
сі 
CDAK? 
СПА 
СПО 
COJA 
спихә 
Софи 
008011 
С04112 
074017 
apama 
Gms 
M4 
CDADIZ 
[Ма у]; 
Срат 
Су 
[ИД] 
Chad? 


ҰБЫЗЕВ 


РР РЕБЕ 


25 


5%. 
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ЗЗР: 


PEE 


ТЕГІ; 


ім 
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2N74123H 
53N74125N 
SN74126N 
55741280) 
Sh 74T32N 
ан?атзан 
SN7ÀY3ON 
SN73341N 
SNI4T42N 
ENT4142H 
SN74144N 
5h?4145N 
3474147 
$N74148N 
SN?4150N 
SN74151N 
SN?4152N 
SN74153N 
5SN74154N 
5М74158М 
SN74 158M 
SN74157N 
SN74T5BN 
SN74150N 
SN73151H 
SN74182N 
SN74103N 
SN74154N 
SN741B8EN 
SN74156N 
Si47415?N 
SN74170N 
SN7A172N 
SHPATIN 
58741748 
SN74175N 
SNZATTGN 
57417789 
SH7À17TS9N 
5М741804 
SA741BIN 
SN7A182N 
SN74184N 
SN741B5N 
SH74158N 
SH74183N 
SN74190N 
SN74191N 
GN?4102N 
SN?4195N 
SN74194N 
SN74195N 
SN74196N 
ШНА 
SN74108N 
SN74199N 
54747214 
5SN74251N 
59742714 
SN74279H 
5М742014 
SN742BAN 
SH? 4254N 
5N742520N 
SN 7428580N 
SH743585N 
SN74365N 
SH?4367N 
SNT43SBN 
SN74390N 
Sh 74333N 
SN74£fBON 


CMOS 


кр; 
Chagas 
Mi 144068 
ME i4409 
MC 14410 
MC 14413 
МС 14515 
MG (5419 
CD4501 
GD4502 
CD4503 
CD4*05 
CD4508 
CD45O7 
Casos 
CD4510 
C D4511 
CnDa4512 
C4544 
CO04515 
Costa 
ССы520 
Сба555 
С.04556 
CD42365 
74C00 
74002 
74С04 
TACOB 
rac id 
7aCia 
тас?о 
ғасза 
тасза 
?АСАЗ 
T4ACAH 
74673 
#4078 
faces 
74060 
74с90 
'AC93 
74095 
f4C1O7 
740-151 
7AC 154 
TAC 147 
Раство 
746.161 
740163 
тасаға 
740173 
T4C174 
74C 75 
ta Vo? 
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7ALSOON 


та 9ч 
?41.502М 
TÁALSOSM 
TALSIMN 
T4LS06N 
TALEDƏN 
781509М 
74L510N 
7415113 
7446 %2% 
7ALS13N 
7ALS14N 
TALS15N 
74L520N 
TALS21N 
74L522N 
74LS26N 
T4LS27N 
74LS28N 
74153044 
741532М 
74LS33N 
TALS37N 
741838 
FALSON 
7418428 
TALSA?7N 
741548М 
74LS51N 
TALESIN 
TALS55N 
74,573М 
74L574N 
74L575N 
7ALST6N 
7TALS78N 
74L88JAN 
7ALSBBN 
T4L586N 
74L590N 
741.592М 
74L593N 
74LS95N 
741895М 
74151078 
74LS 1008 
74151120 
741951134 
74151144 
74151224 
74151234 
74L5124N 
74L5125N 
74L5126N 
TALS132N 
TALES 138N 
TALS T3SN 
7TALS T39H 
7415145М 
ЖАРҒЫ 
7aL5151N 
74L5153N 
7ALS154N 
74L31558N 
74L5156N 
7415157М 
74LS154N 
74151604 
T4ALSIGIN 
74151528 
74LS51!63N 


РЕЗЕ 


м 
т 


= 
&5%5&Е® 25595555558 


> 
ы 


-— am 


ТІК КІТЕТІТІРІТІЕГЕНІ 


т на а 2. 


741.500 


741 5164М 
7ALS165N 
TAL 5185N 
талғам 
74LS165N 
TALS170N 
?4LS173N 
74L5174N 
ТЕЛЕ, 
TALS181N 
74L5190N 
7ALS181N 
7AL5102M 
741.5182М 
741.5194М 
74LS195N 
74L5196N 
7415197М 
74ALS221N 
74152403 
7415241М 
74452424 
7415241М 
7TALS244N 
TALS245N 
TALS247N 
TALS248N 
74ALS249H 
74152%1М 
74182638 
74LS257 N 
7418258М 
7418259М 
74LS260N 
74LS361N 
24152663 
74.5273 
74. S275N 
741.5279М 
TALS2B3N 
745290 
74152934 
?4L5295N 
74L5288N 
741 5324N 
7415347М 
741 63А4АМ 
74L5352N 
744 53534 
741,525АМ 
74153654 
TÀLS366N 
7ALS387N 
7TALS36BN 
7ALS371N 
74L5374N 
7ALS375N 
TALS377H 
T4ALS3B8N 
78415385М 


74153 
74.5393№ 


TÀLS395N 


7415399Ң 
T4LS424N 
74LS658H 
74L5670N 
BILSSoN 
BILISH 
BILSO?N 
AIL ERIN 


LINEAR 


ТЕМП 
тамда 
тама 
LM 105H 
(МЭОВАН 
LMADUH 


LM30ICN/M 35 


ызан 
LM305H 
мен 


мтс 29 
LMGJOBCM/H 08 


МЖК 
LM31D0CN 


LMGTDCNH 89 


LM312H 
LM3iTT 


LMMBCNiH 1.49 
LM319NIH 
LM320K XX* 1 35 
LM320T-X x * ? 39 
LM39QH XX" 9.25 


LM323K 
LM324N 
LM33?K 
LM3389K 
LM119N 


МЛ Хх” 1,76 
LM340T-X3" 1.25 
LM340H-XX* 125 


ыан 
(МЕН 
LM I5OK 
LMISACN 
LMIODN 
LM172N 
LM375N 
LM377N 


LM380CN/N 925 


МЕ568Ұ 
HESSEN 
ME*B1T 
NE565N;H 
NES65GH/V 
NE587V)H 
NE582N 
мон 
LM208N!H 
манн 
LM711N/H 
LM715N 


LM7T2JN/H 
LM7T33N/H 


LM738N 


LM7T41CNIH 
LM?7ATCN-14 


LM747NiH 
LM?48NIH 


мем 
Lh 131TON 
MC1330 
Mc1350 


RETAIL STORES OPEN MON-SAT 
STORE ві: 131078” Е Edinger, Santa Ana, CA 92705 Shawrcoms, Retall, Warshouss 


NESHWT 373 


SERSRBS FERRERS SE: 


MC 1468 


LM1414N 


LM3914N 
LM3915N 
LM3916N 


тағасы 
TLA96CP 


STORE »2: 542 Trimbie Road. Sen Jose. СА 85131 © |408) 948-7010 
"*Retail prices may vary. 
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PAC KARD | 


HP-45 
$2695.00 


Salles and Service 


Apple II” 64K 


Gira s а 7-80 Ѕоћсага 1. 
meme T we 2 fy лей. Maxi-System 
Marne Fws Das Drwy, 220000 B. е Disk (1 w/Controller ‚ 

ar aan. Пес Оние? E „ Apple tl w/A8K Call for more pricing! 
MP ип рум BM по Total Value 92719% your price $2229°% 
Tiina РЕШЕ pr aj ag 
rini >,АР ЖЕЛЕГІ 50 f a For Pascal System add $425 

НР-63 51885.00 


о П hardware clearance ир to 25% off 


MI LIP 


НР-41: Powsrlul, Yet Easy to Lise 
ө The HP 4% commwuticAlós wtf 


HP 41-CV — you on words as жей as numbers - зна мө» YT nor 
m е Ygu сал customs the НР-41 19 — n 00 tw ^ 
MJ ишт degn ^ Ме? tee 
, "am 


nygrammin ^ last дәні easy 
x Continuous Memory saves 
every к 
* Oplional Perqiesals allow yuu 
tb параға capabspins 


w= Е ңін к= fa 
і 


HP-MCV гс ы ыыт += 


ттн id "nr. 


ETE imn 4 
riP-ATUÉ HP Pun ТІЛГЕ | 
ЕНЕ 20 f ане ILARA н П 


7 -"-МІКІМОУЕН-5 
sic?» ROBOTIC ARM 


CGompatuly 

Acci 
IGA Ory, 

anus 


е Automation of 
Robotic Assembty 

* Educ tion in 
Robotic Priciples ж 

s Atttliclal intoligaticn Ехрағиепем ч 

s Gr«mputer Art and Games 


$1 6957 


Anto айтушы ios TIS ap 
se Арно Maran 
Ариан Ни антет Mana 


Appie 111 


170M НАМ 
Mitos 


e 


| Caligiesa Domnii үне Кы We only ата Appia 


SUPER 5-100 BUY! 1 New фокс software 9509194 
^M 


by cur saltware stalt, 


p k сайына: Ру Visicatc—Now Balter Than Ever 100 DO  WORDSTAR-The Benchmark gl 
f Veemplo|— Graph yout Woiderotanainy лї шан} шгек гю 
ООА, ма БКА amot ы ATE Cet Nenprocnsa has no 
42 z pun nioi— vizimae CPIM-Werdp has m 
* Double Density Disk Corttoller T сылы п eua Streen Menus шығ» new REYCRIS 
* interface to Vista У.1000 Chassis fA Dama Visicar Compatte 21900 ch ait ге во Maa Re КАДА ы. 
| SPECIAL PACKAGE PRICE Мес arated tg MAIL.MERGEA Wordslar Enhance. 
FOR COMPLETE system 1899.00 wiather Gyatemë 0000 ment Pkg, allows torm-toltar арта. 
with (2) Shugart Double Densily Бы aider o RR Sao Попа смной printing = 
Floppys mounted. мы 1495,00 iA tewenlgry 20% 10 TER TM UA MONA Ийини) 
Sicektile Ил} гү Зүйіштті 349 00 espandibile 20,000 word dictom 
Iníotory Inventory Bykiem 289 00 159.00 
Ce e, Жын Мигесон Мне! ДЕ mele нын жүс как 
а croeom Мусе рн т IDA ой your 
келесе РС ЧА Accounting Piua i Bv Pg 128000 СМ Dala Files ' 
onewate RSID FORTAA Microsol 195 Do 
Storwwure Utiity Pep (Por shove) 59.00 COBOL dere ыы дыны 748 00 
ACS BASIC ACCOUNTING aM Total 
mgs PE-Y0À васоил 5yslom Includes O/L, АҢ, AP, 
P PAYROLL BRS 00 New 


*0 9c 
7100 
00 
яз ой 


Вгеакіћго tn Apple Il Mass Storage! 
Vista A800 Quad Density DMA 8” Disk 


Controller ^ V "ЕКЕНЙ M 


v ABOO .. ому$595°° 


Fal 
AUTO-CAT 
Aulomalic Answer 
Direct Gonneci 
0-300 Bane 


List 279% Ba cem stem Offer 
АСР 24595 V1000 witwo Соте Datatrack 8 = Cable, ready to run 


= A800 Apple Il 8° Disk Controliar 
Tota \ КИ, $29 jg? үгіші orice S249 pa 


Wo | JLATARI воо & 400 
ERES 


TM Lisi 196" 
CAT’ Originate ACP 16999 


D-CAT™ 


direct Connect 
0-300 Band. 


Littl 249" 


=\ Personal Computer System 
\ ATARI BOO 579900 

Я ATARI 400 $37500 

ATARI 800 Includes: Computer Console, BASIC Lang, Саге, BASIC 


Languages Programming Manual 800 Operator's Manual аен. 
16K НАМ Module, Power Supply, TV Switch Box 


АСР 188" 


| Single Board 
Computers 


а ГЕ 


at Ue Ж. де - 
ыи Г ae ак 475.00 Li Dac Owa $9000 cm» Pune Puce |} ү 
ВЕ BAS PD 99 00 amr гь m u ме А 
ак RZENMHULER Ino 654.00 VESÜD 45 teste, ' а- baba m inya іниби 
PEPeil n FLAP v B4 м“ Wb 18 Га фа uM De Жир y MO 
PEL ПЕШЕНЕ P^ жа M Mi^ Gaup Ёз» Қаш 
IAL ETATEN mou 559.00 ж bs fa a ре- der әкет p 
БҮМЕНТЕК Aine 1 239 ол қы Dih Мау Мән. 


SD 2805ТАН KIT 387 00 


562. 50 STARTER КП RIT AAT 350.00 req 


Ausra cbr; > fee P un 
+ == Аны 


р PE Г чну Р! 
x i = Ау» ae Py 
Е ate ame #4 


1 
CROMEMCO 2-0 БЕС 44800 


Р.Ә. Box 17329 Irvine, Calif. 932713 DRIVER'S LICENSE я OR MAJOR CREDIT CARD 
Direct Order Lines: (714) 558-8813 ФР ALT none) ones 


(BOO) 854-8230 or (BOO) 854-6241 SHIPMENT OF YOUR PURCHASE 
Circle 9 on inquiry card, 


"V-DRIVE" 


ж. THE LAST WORD IN 8" 
o" FLOPPI-DISK ENCLOSURES 


THe VIETA Ұ-1006 FLOPPY DISK DRIVE SUBSYSTEM 
D Пн саноа кар ғатын ае aum шү 13 ee ed coring 8 МА 
Ere) wt кертү ді orate arde жін) ОР-Р De гез) палау 
birch Sire га Suge ep, de cam. ЖТ # СА лыты жа әзіз Ф Sore 
гаас: eer 05 44 тарынан @ UU que cw кар 5e cai ік ros 9 
Мева. di UL ant ГУНА етінін Ө Арл бегі Frond ат mar TR іі ТОЛЫ 
POR Ш "B era charge (vp паты ам; P Dem. a гиз жалба @ Fara 
EEE 
Pi im nul aA Ку э 


DISCOUNT PRIC PRICES Жал 
МИП ала” білі көште ano i %1485 
САВЕТ oan 17: акла кені (кеш cio we ah ome 51995 


FoR TRS 80" MODEL I, 
РМС 80, ZENITH H88, 
S-100, etc. 
ONLY 310% ea. 
MODEL V-801, 
80 TRACKS, SS 
ONLY 425"? ea, 


2 DRIVE CABLE 29.95 4 DRIVE CABLE. 39.95 


MOSTEK MK4015 
4K Dynamic RAM 


,' Refresh while supply lasts only 49° 
Pin equivalent la МК4027 except has 1 ms. 


S-100 WW 
$2.99 each 


FIRST QUALITY AT SURPLUS PRICE 


2708 EPROMS 
PRIME-450 Ns. 


8 for $29.95 
4K STATIC RAM SELL-OFF 


Zilog 6104-4 


Sama as TMS 4044 bul designed specilicalty 
lar 2:80 based sysiams This 14 full-spac 


4K x 1 RAM, 450 Ns. 
While supply lasis $1.49 each. 


SPECIAL PURCHASE - 
$59.95 Limited Supply $59.95 


БНА A gs AAA Boards Fully Populated дв is. 


Tandom IM300-* 6% Dusk Drive 

ығ! Ван 55” 4D tmcks | 

Бану 24400-58735 паси . 

лыла SOD/BO 1A В” 

Lamani Ehugar Compatible kayta FOD- 12080 
PERSCI Мода! 27? Dun! 4%» * dpeawientse 

M! B52 5м” Duel А А 
WAHUOCHSIEMENS i82 $ 
MP 81 Douma Treta Density Spe See. BO Tracha , 
‚ЫН 32 Doutta Tack Density Cutie Side 160 Тльсф,, . 


sac) MICROMODULE" PRICE gl 
MODEL fO CHE SAL 
Sergia =: Какое om putet м 
Ahanced Tope Bd Como NMSOR 59500 
1B Sio Mother Вола 


ннн 


ens 
A= 


„e d u Mode 
ағы Farid C Modus 
166 дис ВАМ Мк 470ль 
JZK Site ААЫ 450n 
27. Stalic RAM 700s 
Card Erari 
Multipie Progigvmenate Timet 
B Channa! борға Sena vtt Med 
Іти Tapa Слем гол 
22/12 МО Module 
Conia Chosen Меи! 


UNPOPULATED BOARDS Also Алиана 


RETAIL STORES OPEN MON-SAT 
STORE в) 1390°R E Edinger. Santa Апа. СА 92705 Showrooms, Retail. Warehouse 
STORE =7 542 W Trimble Agad Sen Joso. ГА 851127 = (409) 545-7010 


"*RelalM prices may vary. 


$24.95 TRS-BO/APPLE $24.95 


MEMORY EXPANSION KITS 
41165. 18K (200/250 ns.) 
1 6 К Specify Computer 
Сан For Volume Prang 
Modal TIF 
€ Ceri nents pate pee 
amd Comoe tre Раат 
В Nin s рте 5835.00 
2 or 4 MHz Expandable uses 2114178 
S-100 


8 pcs for $24.95 
CENTRONICS PRINTER 
@ The 737 tasesergifiog Ста 
32K STATIC RAM BOARD 
16K а мн; ки 


гк MHz ки 


Баға Board 
Bate Ва rau панч 
1055 morh 


2-8 CPU comes with 
Tiny Basie & gebog 
program on the LC. 


BIPOLAR CPU SALE 
Signetics 8 x 300 8 bit CPU 
While stock lasis 14.95 aa. 

UV “Eprom” Eraser 

Model UVs-11E $69.95 


маз» Iler ae ге 


Ba SE 1 


e 8 y 
Model$-52T... $325.00 


ee ee ee) A 
NON-LINEAR SYSTEMS, INC. 


20 
DIGITAL 


MULTIMETER 6310995 


» BECKMAN 
29% DIGITAL MULTIMETERS 


TECH 300 Digitol Multimeter 
TECH 310 Digital Multtimetn 
TECH 320 Digital Минте a 
VC.201 Vinyl Carrying Cose 
DC-202 Оғтшяағ Cartyinq Cone 
HV-211 Hih Voltage Prene 
RP-221 RP Probe. a. à’ 
54-221 AC Current Clamp. . 
DL-241 беки» Test Lead Kit 
TL-242 a Test Leads 


Қ» 


Tha Preferred 5-100 Box 
The new Series II CPU Board features a 4 


MHz 2-80А CPU and tullleature front 
panel. 20-siot actively rerminaled mother 
board, with 25 amp powar supply (50/60 Hz 
operalicn, inel 68 cim tan) 


DPS-1, usi $1795 


ACP Price 
$1499 


SYSTEM 2А 

with 2-80А CPU 4 

MHz, 64K НАМ, UO Board, 20 slots, Ironi 
panel, double density disk controllaz 
board. Full 1-year warranty. 


Lisl $3795 ACP Price $2995 


NEC 


РС-В000 Series 


Microcomputer System. 


NEW 
INTRO 
PRICING 


= 2-804 CPU 4 MHz 
a5 unser programmable ет heys 
a 82 Mays wilh numeric keypad 
* 160s HX] resolurion $1 099 00 
* BO characier sorgen + 
BC EA Microcomruler wi3z E RAM $1295 00 
PC ROMA HC) Uni) wiht RAM 

Езратоол simid Ғы 00 
ж зА был іт Dis? Dee Ling 275.06 
РСА Аба On билі Mins Dest 

Drive Unn 1005 00 

іа o0 


PC-BUZ3A tmpact Миз,» Рама, 
РСЫМЫНА Cable tor PE 80234 Printer 49 95 
Great Monitor 
110500 
МТА AGB Саме for 
BPC.B0034. Migiacorpuler Relevsence Manyal 


Teractor£Fnetion Fend 
JB-*20*MjA) High Besolutige 
265 00 
4C. 1207 DMLA) High Flesotution 

Color Manito w'RGB icut 

AC-132020HIA) Cmar Montor . 995 
Basic ере age Leaming Guide 

| 

PC-BD12A ХО Unit Liam s Manu . 
PC-MI31!A Dual Disk Мон” 5 Manual 


RAM 
— 


155 96 
JEM 4 МН; AAT 217 O5 
289 95 
IZRA MH: AST 379 00 
39 95 


99 95 


үст) 00 


„ч ой 
1450 On 


949 no 
769 00 


P.O. Box 17329 


FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES' 
1. Proven Quality Factory tested products only. 


2. Guaranteed Satisfaction 


MICROPROCESSORS 


£800! та bel to fido "m 
ro LITE IU! 


УМА 1195 
E MIDI "605 
1605 
CD 1907 75 
WA tly 
COUA didi: 7905 
SALE 0085...,,...... MgA 
Boon! 5496 
T9! 990 
wana aks 
2907 ари Выразы 79 as 
3 

650^ 595 
GhOZÀ (£95 
қаға 28%6 
6800... .............1124 
(OUR 2 O Mir "nos 
Gane 1705 

14 

м9 Lh 
N5 Ab? мг AS 
gras 4295 
ётаһ 50%» 
беру 2705 
мм 055 
ADVANCED SUPPORT 
AMES tI Ана Process 17800 
ФАРО arin Весел 176050 
4513 "T1: psg 7805 


ОМА Cantigi 1B 
MASSA нөр eee 1595 


2-80 SUPPORT CHIPS 
2во-Ри 25 мн: 8?» 
Тебе аормы; 1295 
ZB CtC 25 LU %?ь 
2604-СТС 40 Nri 12% 
2% Hz жаз 
2804A4M4ÀA 40 MH? 36 & 
2 о 25% 48.02 
2604-616 40 MHI 40 
260-3101 284^ 25.08 
{805-50 40 мні 39 40 
100902 25мм 35.98 
65902 арым; 36 40 
8080/8088 SUPPORT 
4155 8158 о тата 
8753 O win Exo бара 
һ202 бұл Рат Сом ме 
8228.748 128 Овеоде! 393 
6212 А гм ic 279 
B2 4 B+ grity іле $34 
82:8 Bus Oro 27% 
8224 Core бал 2H 
8224-4 амни 975 
8228 Gus Dever 284 
8726 Bus Оғы 2% 
8228 Sys Corio! 4.90 
6238 $ Cow 5% 
po О ё&»р LES 
np" 2 Comm 49% 
un 6095 
02353 ч aed FA 1 
82535 Pag +O 6 50 
828? Prag OMA 18 65 
8259 Piog tnt 58% 
8274 CAT Controlies 4595 
5279 Prog Кеуозіуі 15.95 
6800 SUPPORT CHIPS 
6810 129 4 A Ram 47“ 
5220 as 
бағ. 6x 
6828 нү int 075 
667а.: $3124 8 E 16 85 
604804046 TCont 29% 
6847 Сон С ж. 
ФАЗдАСЫА 5%5 
8892 Seng 2540 595 
ERGO Mocem 209% 
68629 Мозчіс” 4% B5 
єз?ха ! омы: OSC 2355 
6875 A95 
GUNO Bus Deer 2% 
Ммсобаіһа 49.66 
eaoat 2486 
6502 SUPPORT CHIPS 
ү 18 
? 095 1194 
се 295 
5861 15.05 
Ме do 
Custom Programming 
8252363190007 45155 4% 
B28115/512w8TS t2 95 
8261254810У745288 (3234 TS 4 25 
1 45357 (258r4)OC 4 25 
8251 45287 (2564 T5. 4.25 
825130580074$520 (51214400. 6 БО 
626131745571 (851234178, 6495 
825127745472 02444115 12 95 
825141/2A24/7 453474 141258176 1295 
Ag51477A8472 (51228878 1295 
74647 8309 (255 TS 795 
ТА ATS ыз 
тзг aK ssi TS 159% 
27 Н26185У/26 401175 aS 
ТМ5271 2 5V. try 1? 95 
275 5 v, «asóNm 7% 
2708 45040 575 
2706 (65092 5% 
1702А 575 
MM4a0d40 (488 
MMRZORD - à В 95 
CHARACTER GEN. 
2513-00 * (v upper СЕС. 
251 3-008 (б, Load 10 $5 
231 A-ADA НАУ (баты 1495 


WCHESTID Азан dried 1206 
МСМм68740 Malh Symbor 13 45 
МСМ? Alpha ны $3 48 


UARTS/BAUD RATE 


TRIGHZA ie. 12vi 19^ 
AT51D12ioy 129^ 48% 
51614 ірі? 1G: tov о 2% 
&T$103*54/ iB Sw [А>] 
ақы 705 
мело) nas 
Z350 SAT р 95 
167 1B Adina 2495 
SALE TRAATRA .,...... rere А] 
мба" ttes 
4707 ча чо 
WO 194: 75% 
Сом 5016 1595 
INS 0350 „л. i къ 1595 
KEYBOARD ENCODERS 
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JUST WRAP KIT 


Just Wrap tool for 
daisy chain wiring. 
Tool strips as it 
wraps and cuts. 
Includes one 50 foot 


spool of wire. 

Part No. Description Price 
JW-1* Just Wrap Tool $14.95 
JWK-6 Tool w/4 Spools and 

JUW1 24.95 
R-JW* 50 Ft. Replacement 

Wire 3.49 
JUW-1 Unwrapping Tool 3.49 


*Specify Color: Red, Blue, White or 
Yellow. 


Regular Modified 
| - Wrap Wrap 
JS HAND WRAP TOOL 
Рап No. Description Price 
WSU30 Regular $6.95 
WSU30M Modified 7.95 
TERMINALS 
war. • 025 
==шүш = (0,63mm) 
Square Post 
we e 3 Level 
EEG } Wire- 
тез Wrapping 
——— е Gold Plated 
25 PER PKG. 
ки 
PartNo. — Description Price 
WWT-1 Slotted Terminal $4.98 
WWT-2 Single Sided 
Terminal 2.98 
WWT-3 IC Socket Term. 4.98 
WWT-4 Double Sided 
Terminal 1.98 
INS 1 Insertion Tool for 
above 2.49 


SOCKET WRAP — ID 


0000000006 6 Slipped onto 
4 
13 кок 17 18 19 20 21222? sdckei fora 


Мтєр-10 wrapping to 
Pot Pend identify pins. 
2nn5»8765€42211! 
60000000000. 


Виік Биік 
Part # Price Price Partt Price Price 


1410 1.49/10 5.50900 2210 1.49/5 5.95/50 
1610 1.49710 5.95100 2410 1.49/5 5.95/50 
1810 1.49/10 5.00/50 2810 1.49/5 6.50/50 
2010 1.4915 5.00/50 4010 1.49/5 5.00/25 


Шац; 


PRODUCTS 


The TS strips provide 
positive screw activated 
clamping action, accom- 
modate wire sizes 14-30 AWG (1,8-0, 
25mm). Pins are solder plated copper, 
042 inch (1mm) diameter, on .200 inch 
(5mm) centers. 


Part No. Description Price 
TS- 4 4-Pole $1.69 
TS- 8 8-Pole 2.59 
TS-12 12-Pole 3.49 


TS6MD 2-Polalnterlocking 3/1.79 


DESOLDERING 
; PUMP 


Easy one hand 

operation. 
Rugged ali metal 

construction. 
Б Replaceable 
TEFLON?* Tip. бей 

қ cleaning on each stroke. 

Suction precisely regulated for reliable 
desoldering without damage to delicate 
circuitry. 


DSPI Desoldering Pump $9.95 


LOGIC PROBE ^ 


Compatible with all togic familles us- 
ing a 4 to 15V power supply. 
Thresholds automatically programm- 
ed. Visual Indication of logic levels to 
show high, low, bad level or орап cir- 
cuit logic pulses. 


910 М sec. pulse responses 

«120 K input impedence. 

eAutomnatic resetting memory. 

"includes tip with protective cap & 
coiled cord. 


PRB-1 $36.95 
LOGIC PULSER 


Superimposes a pulse train (20 pps) or 
a single pulse onto the circuit node 
under test without un-soldering IC's. 


e Automatic polarity sensing 

е 2us pulse width 

- Finger tip push button actuated 

e Includes tip with protective cap & 
coiled cord. 


PSL-1 $48.95 


ABS construction. 17%” (32mm) 


VACUUM VISE 


Unique vacuum-based 
light duty vise for 
precision handling of 
small components and 
assemblies. Hugged 


travel for maximum versatility. Also 
features screw lugs for permanent 
installation. 


УУ1 Vacuum Vice $3.49 


НОВВҮ- 
WRAP 
TOOL 

BW 2630 


е Auto-Indexing 
e Anti-Overwrap 
e Modified Wrap 


Part No. Description Price 
BW2630 Tool $19.85 
8T30 #30 Bit (not incl.) 3.95 
BT2628 #28 Bit (not incl.) 7.95 
BC1 Batteries & Charger 14.95 
INSERTION/EXTRACTION 
TOOLS 

Part No. Description Price 


INS1416 14-16 pin Inserter $3.49 
MOS1416 14-16 pin MOS Safe 


Inserter 7.95 
MOS2428 24-28 pin MOS Safe 

Inserter 7.95 
MOS40 40 pin MOS Safe 

inserter 7,85 
EX1 14-16 pin 

[C Extractor 1.49 
EX2 24-40 pin 

IC Extractor 7.95 

WK-7 IC 


Gay = Complete ІС in- 
| ы serter/ Extractor Kit 
Individual Com. 
ы ponents (listed 
above) $22.95 


IC DISPENSER 


Allows IC's to be dis- 
pensed from their tube 1 | 
at a time and picked up 
by insertion tools above. 
e Dispenses 8-42 pin 
IC's ғ“ Compatable with 
all IC carrying tubes • 
Use with WK7 for MOS ~ 
safe insertion. • 
Part No. Description Price 
MDD1 1 Chan. Dispenser $21.85 
MDD5 5 Chan. Dispenser 83.43 
MDD10 10 Chan. Dispenser 160.45 
* * "Мо Discount. 


TOLL FREE ORDERING NUMBER 1-(800) 423-7144 


RIGHT ANGLE HEADERS 
SOLDER TAIL WIRE WRAP 
Size Рап No. Price Рал No. Price 
10 1DH10SR8 $1.20 IDHIOWRG $2.60 
20 ІОН205НВ 1.90 ІПН2ОУУ/НВ 4.15 
26 IDH26SRB 2.75 IDH26WRB 5.35 
34  IDH34SRB 3.75 (OH34WAB 6.25 
40 IDH40SAB 3.75 (DH40WRB 7.35 
50 IDHSOSAB 4,75 IDHSOWRB 9.20 
Л" Spacing. Mounis оп PC Board & Mates 
wiih IDS Socket betow. Ejector Bars - 4/1.00. 


“. ( 


25 РІМ “О” СОММЕСТОН5 


Soider Style Pari No. Price 
Male DB25P $2.95 
Female ОВ255 3.95 
Cover ОВ25С 1.50 
IDC Style 

Male IDB25P 6.25 
Female IDB25S 6.60 
Cover IDB25C 1.60 


Solder Style solders onto cable, IDC 
Style crimps onto cable with vise. 9, 
15, 37 and 50 pin available also. 


WIRE WRAP WIRE 
#30 Wire Wrap Wire 


Length — 100/Bag 500/Bag — 1K/Bag 
2.5" $1.38 $3.94 $6.81 
3.0" 1.43 4.25 7.48 
3.5" 1.51 4.57 8.11 
4.0" 1.56 4.88 8.73 
4.5" 1.63 5.21 9.39 
5.0" 1.89 5.54 10.04 
5,5" 1.74 5.92 10.89 
6.0" 1.82 6.23 11.34 
6.5" 2.11 7.08 12.99 
7.0" 2.19 7.44 13.68 
7.5" 2.29 7.76 14.40 
8.0" 2.35 8.12 15.10 
8,5" 2.40 8.46 15.80 
9.0" 2.46 8.92 16.51 
9,5" 2.53 9.15 17.22 
10.0" 2.63 9.58 17.91 


All lengths are overall, including 1" strip 


on each end. Choose from colors; Red, 
Blue, Black, Yellow, White, Green, 
Orange, and Violet. 


ORDERING INFORMATION 
Prepaid orders over $50 shipped prepaid via 


UPS. All others add $3.00 for handling. VISA, 
MC, COD’s and open account orders will be 
charged freight. $15 minimum order. $100 
minimum open account order. 


Сігсів 335 on inquiry card. 


IDC CONNECTORS 


EDGE CARD CONNECTORS 


Size Pari No. Price 
10 IDE10B $3.95 
20 IDE20B 4.35 
26 IDE26B 5.00 
34 IDE34B 6.05 
40 IDE40B 6.90 
50 IDE5OB 7.50 


.1" Spacing. Crimps onto cable with 
ordinary vise & mates with standard 
.062" Card Edge. 


CABLE PLUGS 


Size Pari No. Price 
14 IDP14B $1.45 
16 IDP16B 1.85 
24 IDP24B 2.50 
40 IDP40B 4.15 


Л" Spacing. Crimps onto cable with 
ordinary vise & plugs into standard IC 
Socket. 


WIRE WRAP SUPPLIES 


цу 
Size Part No. Each Tube 


08 ІСМ083У/В5С 
14 ICN143W8SG 
16  !CN163WBSG 
18 !СМ183У/856 
20 ІСМ203У/85С 
22  ICN224WBSG 
24 ІСМ246У/850 
28 ICN286WBSG 
40 ICN406WBSG 


.39 = $20.28 
.46 = $13.80 
.50 = $13.00 
68 = $15.64 


.85 = $17.85 
.92 = $17.48 
17х1.09 = $15.98 
15x1.23 = $18.45 
10x1.60 = $16.00 


Selective Plating provides gold in contact 
where it counts. 3-level wrap. Save by buy- 
ing sockets by the tube. All goid available at 
Уҙе/ріп extra charge. 


4 М Discount 


Order 
$15- 99 
100 - 199 
200 - 499 
500 - 999 

1000 up 


RIBBON CABLE 


Solid Color Color Coded 
Size 10 ft. 100 tt. 10 ft. 100 ft. 


10 2.90 17.00 4.00 30.00 
14 3.40 23.80 5.00 42.00 
16 3.70 27.20 5.60 48.00 
20 4.40 34.00 7.00 60.00 
24 5.00 40.80 8.00 172.00 
26 5.40 44.20 8.60 78.00 
34 6.80 57.80 11.00 102.00 
40 7.80 68.00 13.00 120.00 
50 9.50 85.00 16.00 150.00 


SOCKETS 

Size Part No. Price 
10 IDS10B $1.88 
20 IDS20B 2.75 
26 IDS26B 3.50 
34 IDS34B 4.50 
40 IDS40B 5.40 
50 1055О0В 6.50 


Л" Spacing. Crimps onto cable with 
ordinary vise & mounts to header sold 
above. 


WIRE KITS 
Kit No. 1 — $9.95 
250 3 100 4м" 
200 Зи" 100 5" 
100 4" 100 6" 
Kit No. 2 — $24.95 
250 2%” 250 5” 
500 з" 100 5y” 
500 3” 100 6" 
500 д" 100 6: 4% 
250 4м" 100 Г 
Kit Мо. 3 — $34.95 
250 2%” 500 49%” 
500 3" 500 5" 
500 3%” 500 5%" 
500 4" 500 6” 
КИ Мо. 4 - 559.95 
500 2%" 1000 4%" 
1000 3" 1000 5" 
1000 Зи" 1000 Буд" 
1000 4" 1000 6” 


DISCOUNT SCHEDULE 


Amount Discount and the name of 
Net this magazine must be men- 
less 10% tioned at time of order to get 
less 15% discount. Discount applies 


less 20% on all items except as noted, 
less 25% “No Discount." 


16K Memory ..». 8/15.95 


ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES 


LS SERIES JDR MICRODEVICES, INC IS PROUD ТО 
зата ANNOUNCE THE OPENING ОЕ OUR 
NEW RETAIL SHOWROOM 


BAY AREA RESIDENTS 
STOP BY 1224 BASCOM AVE. 


MIS. 


3242 7,95 
AYS-1013 3.85 


asako 
ga 


БЕББЕЕЕКЕБЕ 


z | We will beat 
GOES с Et any com- 


ZB0A-DMA 74CB23 5 96 4 
soo Stes petitors 
РТ е 
280-510/2 22.95 
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ім4004 


Т.М. 


CIRCUITS CALL JDR BEFORE YOU BUY! 
Кеө WE WILL BEAT АМҮ COMPETITORS PRICES. 


800-538-5000 
800-662-6233 


(CALIFORNIA RESIDENTS) 
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EPROMS DIP SWITCHES LEDS 


1702 256 х 8 (1) 4 position ; 
2708 1024 48  (450ns) S ORA Jumbo Red 10/100 
2758 1024 х8 (450nsk5v) , 7 position 
TMS2516 2048 x8  (450ns)5v) | B position 2 
2716 204848 (450ғв)5у) 00 | 5 
2716-1 2048 х8 кезене CONNECTORS MANT2 З'СА 
TMS2716 2048 x8 (450na) i | 85232 MALE 3.25 
74.8163 TMS2532 4098 x 8 (450nsy5v) ý , RS232 FEMALE „25 


2732 4096 «8 (|45О0ляҚбу) . Pod Me 12 


STATIC RAMS 5-100 WW 4.95 


2101 256 x4 
2102-1 1024 x 1 


( | | 
21102-1 1024 к1 SOCKETS 
2112 256 х 4 | VOLTAGE ПЕС 8 x 1008 
2114 1024 к 4 5 4 7806T 78067 15 
2114L-2 1024 24 . TEXT ғат 17 
2114L-3 1024 x4 E 
2114L-4 1024 x 4 тм! 79241 
ТІМ54044-4 4096 x1 
ТІМ54044-3 4096 қ 1 
TMM 2016 2048 x B 
HM6116 2048 x B 


DYNAMIC RAMS 
100pce 


4027 4096 х1 (250ns) қ 200 

4116-150 16.384 x 1 (150ns} е 1.85 

4116-200 16.384 х1 (200ns) 1.80 ТҮЗ | 

4116-300 16.384 x 1  (300ns) 1.75 

4164 65.636 x 1 (200п<) TwTO-220 K=TO-3 1370-92 ww = = WIREWRAP. 
LP=LOW POWER 


J DR M ICRODEVICES, INC. TERMS For shipping inctude $2 00 tor UPS Ground. $3 00 lor 


м 1224 So. Bascom Ave. UPS Bive Label Aw $1000 minimum order Bay = Resi. 

masier charge | ГС. ^ dents add 6%% sales tax California Residents add 6% sales 

ыы. 3 We AN А Ѕап Јоѕе, СА 95128 {ах We reserve the ngh! to ити quanlilies and Substitute 

| (09 800-538-5000 » 800-662-6233 (Calll.) manulaciurer Prices subjeci! to change without notice 
408-247-4852 Send SASE for complete list 
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548 BYTE November 1981 Circle 213 on Inquiry card. 


2716 єрпомѕ 450М5 (5v) 8/5.00.. 


ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES 


NEED FAST PARTS? 


eae 2, AS ай . 7400 SERIES DYNAMIC RAMS 


74C902 14409 | 4116 150М5 16K x 1 8/18.95 
74С903 14410 8. есе 4116 120М5 16Кх1 8/2995 


74С905 35 14411 9. 74132 
STATIC RAMS 


74С906 95 Е 14412 \ 74136 

74C907 1. 14419 i . "d 

m ШЕ reet | 2147 55NS 4K x 1 9.95 
6116 150NS 2K x B CALL 
6116 120NS 2K x 8 CALL 


74C909 2. 4503 74143 
EPROMS 


74С910 9. 80 4508 74144 
74C911 10. 95 4510 74145 
2716-1 350М5 2K x8 12.95 
2732A 250NS 4K x8 25.95 


74С912 : ; 4611 74147 
74С914 Y ) 4512 74148 

2732A-2  200NS 4K хв 32.95 
MPU's 


74С915 2. 85 4514 74150 
74C918 2. 4515 74151 
74С820 37. 25 4516 74152 
74С921 16. 4618 74183 
74С922 4519 74154 
74C923 4520 74155 
74С825 6. 4522 74156 
2-808 CPU 6mHz 18.95 
Z-B0B CTC 6mHz 17.95 
Z-BOB PIO 6mHz 17.95 
68800 CPU 2mHz 10.95 
68821 РіА 2mHz 12.95 
6ВВ50 АС!А 2mHz 12.95 
80854-2 | CPU omHz 16.95 


74С00 
74С02 
74С04 
74С08 
74С10 
74С14 
74C20 
74С30 
74632 
74С42 
74С48 
74С73 
74С74 
74С76 
74С83 
74C85 
74С85 
74С89 
74C90 
74С93 
74C95 
74C107 
74C150 
74С151 
74С154 
74С 157 


Bas 


to A} = 
В ты. оюы 
АЕ а; 
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74С926 7. 4526 74157 
74С927 7. 4527 74158 
74С928 7. 55 4528 74160 
742929 19. 453) 74161 
74C930 19. 4532 74162 
4000 74163 
74С160 4001 74164 
74C 161 4002 74185 
74С162 4006 74168 
74С163 2. 4007 74187 
74С164 2. 4006 74170 
74С165 2 4009 74172 
74С173 2 4010 74173 
74C174 4011 74174 
74С175 2 4012 74178 
740192 4013 74178 
74C193 2. 4014 74177 
74C195 4015 74176 
74C200 5. 4016 74179 


74C221 ; 4017 74180 
74181 


ашаны ч | ae | APPLE OWNERS 
- T4 8 EXPAND YOUR 48К COMPUTER TO 64K 


em са. SUPER RAM • Ii 


74190 
74191 PLUG (м SLOT p 
74192 GOLO PLATED CONTACTS 
74193 INCLUDES 5 JUMPER OPTIONS 
ENJOY THE BEST OF BOTH WORLOS | 
18K RAM (RANDOM ACCESS MEMORY) 
THIS 15 SOPHISTICATED FIRMWARE 
EXPANDS YOUR 48K APPLE TO 64K 
О” PROGRAMMABLE MEMORY 
үс Aon THE NEED FOR APPLESOFT* ОН INTEGER BASIC ROM 


ALLOW YOU TO RUN APPLE'S NEW FORTRAN PACKAGE, ALSO 
PASCAL AND PILOT 

KEYBOARD CONTROL SELECTION OF AAM OR MOTHER BOARO 
ROM LANGUAGE 

LODS INSTALLATION INSTRUCTIONS AND APPLICATIONS 
N 


TRE SOFTWARE DEVELOPEO Bv VARIOUS VENDORS FOR YOUR 
бак) SHOULO NOW WORK AS THEY ADVERTISED 
THE MOST VERSATILE RAM EXPANSION ON THE MARKET TODAY 


UNIQUE 1 YEAR WARRANTEE! $168.00 


APPLE FAN 
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74S00 SERIES 


74874 69 748183 ў 745258 
74585 2.38 745168 4 745260 
74588 1.44 745169 i 745274 
745112 745174 745275 
746113 А 745175 : 745280 
745114 745181 : 745287 
745124 А 745182 Т 745268 
745132 745188 745288 
745132 745189 { 745301 
748134 З 745194 Д 745373 
745135 745195 745374 
745138 5 745198 А 745381 
745139 745197 7453187 
745140 1 745201 i 748412 
745151 745225 i 745471 
745153 | 745240 745472 
748157 { 745241 $ 745474 
745158 745251 Г 745482 
745161 } 745253 ў 745570 
745162 745257 . 745571 
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55882558 


зер 


ТЕТІЗІЛІТІЕКІТТІТЕТНІЗ 


8a 


"COOLT" 


TAN COLOR 
SAVE DOWN TIME 
LONG LIFE MOTOR 
LOW NOISE 1S А МИЯТ 
SAVE REPAIA CHARGES 
INCREASES RELIABILITY 
CLIPS ON — NO HOLES OR SCREWS 
MINIMUM OUIETNESS IS DUE TO THE DRAW EFFECT OF AIR 
ae YOUR COMPUTER AND A SPECIAL FAN AND MOTOR 
THOSE EXTRA PLUG IN CARDS CAN CAUSE EXTRA HEAT 
HOW TO HOOK IT ОР 
Сір ап your APPLE 
Unplug your 120V cable you won't need it) 
Plug short 120V caple Irom Super Fan 1) Іле bach of your Compules 
Piug Іле Suppty саша from Super Fan К to your 1201 Gower source 
. Turn on ihe rocket switch and a Duilton ced mady ight comes on 
. You we әй sei "COOL m" 
NIQUE 1 YEAR WARRANTEE! $69.00 
*APPLE 15 A TRADEMARK OF APPLE COMPUTER INC 
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оба 


"8 9» esas 
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5126 
(825147) 


(825141 
8251 
745571 B25 100 
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JDR MICRODEVICES, INC. TERMS For stipping inciude $2 00 tar UPS Ground $3 00 tar 


1224 So. Bascom Ave. UPS Blue (арс! Air $1000 minimum order Bay Area Resi 


ee, new о San Jose, СА 95128 dents add б'›% sales tax Cahlornia Residents add 6% sales 
| tax We reserve the right to limit quantilies and sobstitule 
voe 


ы < инь. LU 


0 | 
ө 800-538-5000 * 800-662-6233 (Са!И.) manulacturer Prices subjact to change wilhou! поһсе 
408-247-4852 Send SASE for complete t5! 
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SUNNY LOW LOW COST 
POWER SUPPLIES 
` FOR S-100, FLOPPY DISKS. 


ITEM USED FOR 


KIT 1 15 CARDS SOURCE 
KIT 2 SYSTEM SOURCE 
КТЗ DISK SYSTEM 


@ + 8 vdc 


SPECS + 5V @ 5A OVP 


OPTION 1} REPLACE ~ 24V BY + 12V, 2) FOR SIZE 1 ONLY ADD 3 


@ - 9 Vde 


1A 


DISK DRIVE POWER SUPPLY “R3” n 
5V @ 1A + 24V@ БА. SHORTS PROTECT 2 SIZES AVAIL. 1) 9" (W) x 
12V @ 1А. AT AN ADDITIONAL 512 


KIT 1, 2 & 3 For S-i00 


@ + 16 Vio @ - 16 Yde 
2.БА 


ЗА 
eA 


R3 For Three 8" or 
54" Disk Drives 


S-100 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 


@ - 28 Мас 


= 


ФА 


S3 2 in 1 Unit for 8—10 and 
two 8" ог 5'4" Disk Drives. It fits 
most Disk System Mainframes. 


SIZE W xD» H 


12" x 5" x 4%" 
12" x 5" x 4%" 
14" x 8" x 4%" 


PRICE 


52,95 
59.95 
67.95 


EGULATEO, OPEN ҒНАМЕ, ASSY. & TESTED 67.95 
x Бу" (2) 5 4%” (Н). 2) 9" (W) x 47 (D) x 5*4" (Н) 


IDEAL FOR THREE В ог 573 FLOPPY DISK DRIVES. SUCH AS SHUGART 801/851 SIEMANS FDD 100-B/200- о ОН 100-5 ЕТС 


DISK SYSTEM PWR SUPPLY “63” орем FRAME, ASSY. 8 TESTED. COMPACT SIZE: 10 (W) + 6 (D) « 5 (Н) 92.95 


REGULATED OUTPUTS FOR DISK DRIVES +5V @ 4А. 5V (D 1А. «24V 
UNREGULATED OUTPUTS FOR S 100 «8V @ 14A 


ITEM PRIMARY 


110/120 
110/120 
110/120 
110/120 
110/120 


SECONDARY #1 


2 x B Vac, 15A 
2 x B Vac, 25A 
2 x B Vac, 15A 
2 x B Vac, 6A 
2 x 8 Vac, бА 


28 Vac, 
28 Vac, 
2B Vac, 
28 Vac, 
2B Vac, 


MAILING ADDRESS: 
P.O. BOX 4296 


TORRANCE, CA 90510 
TELEX: 830-5010 
ANSWER BACK FOR TELEX SUNYCO TRUC 


SECONDARY $2 


CT, 2.5A 
CT, 3.5A 
CT, 2.5A 
CT, 1.5A 
CT, 


4А (ОВ. д 12V @ 4A) SHORTS PROTECT 


+ 16у @ ЗА (GPTION ADD OVP Е A ) 
12 SL g o 5's DISK DRIVES 


A COMPLETE UNIT FOR DISK SYSTEM WITH THE MAINFRAME CONTAININ 


POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 


SECONDARY #3 SIZE W x D хн 


334" x 3*4" х Sla" 
3%” x 439" x Зи" 
3% x 433" x За” 
dX" х Bag" x Зи" 
3"x Q3" x 215" 


4B Vac, CT, 2A 
4B Vac, CT, 3À 
дА 


SUNNY INTERNATIONAL 


PRICE 


21.95 
27.95 
29.95 
22.95 
14,95 


(TRANSFORMERS MANUFACTURER) 
(213) 328-2425 MON-SAT 9-6 


SHIPPING For each power supply $5.50 tn 
Calif., $7.50 in other states, $14.00 in Canada 
For each Transformer $5.00 іп ail States, 
$10.00 in Canada. Calit. Residents add 6% 
Sales Tax. 


SHIPPING ADDRESS: 
221297 S. VERMONT AVE 
TORRANCE, CA 90502 


г 


3 ALTERNATIVE INTERFACES 


СОММ-80. 
ттм 


Featured in May/June "80 BYTE 

s RS-232-C port (50-19.2K baud) 

software/hardware selectable 
«Centronics printer port 8-bit 
connects to keyboard or E. |. 
schain ир to 16 units 
suse with E.t. for 2nd printer 
eincludes terminal software 
әопіу $179.95 complete 


ALL INTERFACES ARE RADIO SHACK 
HARDWARE АМО SOFTWARE COM. 
PATIBLE AND CARRY А 60 DAY 
WARRANTEE INCLUDING PARTS AND 
LABOR. ALL UNITS INCLUDE USER'S 
MANUAL, POWER SUPPLY & AUXILIARY 
TRS-BUS CONNECTOR FOR FUTURE 
EXPANSION 
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DISK-80.- 


Featured in March '81 BYTE 
е disk controller (4 drives) 
е hardware data separator 
« includes 16K of RAM 
provision for additional 16K 
“ buffered TRS-bus connector 
ә real-time clock 
е printer port (optional) 


ASSEMBLED & TESTED 
with 16K of RAM .... $329.95 
Gentronics Printer 

.$ 50.00 

.$ 50.00 
$ 48.00 


with 32K RAM add, . 
DISK-80 pc board 
Printer/Power Supply 

pc board, ..$ 16.00 
Complete Kit with 16K 
RAM and Printer Port , $275.00 


Dealer inquiries invited. 


LAS Mb is Do adem gti, d. Fans fp 


FOR THE TRS-80 


CHATTERBOX. 


Featured іп YR 80 BYTE 

e 300 baud originate modem 
eCentronics printer port 8-bit 
* RS-232-C port (50-19.2K baud) 
«connects to keyboard or E. |. 
ereceived data automatically 

routed to printer ports 
eincludes terminal software 
eonty $279.95 complete 


Call 1-800-645-3479, in N.Y. 1-516-374-6793 
or write: The MicroMint Inc. 

917 Midway 

Woodmere, NY 11598 


Circle 475 on Inquiry card. 


Youve Lone 
TOO FAR! 


Go Back to Page 64 
and 


SAVE 
UP TO 10% 


on any prepaid U.S. Mail or 
retail store order 


OVER $100.00 
From our 60 Page Color Detachable 


FALL 1981 
ENGINEERING 
SELECTION GUIDE 


Just attach this coupon to the face of your order form 


Г----"--------------------------------------------.-.-....................................... 
[| 

А from our FALL 1981 i i i 

| D | SCO U N T ENGINEERING Valid on Аһ жй rb ү ете diii da Before 
COU PO N SELECTION GUIDE or Present This Coupon at Our Retail Store Before 

| v/ Appropriate Box December 15, 1981 

h 

| 

[] $100-$149.99......... Deduct $10.00 | 
| O $150-$199.99......... Deduct $15.00 - 
(1 $200 -$299.99......... Deduct $20.00 | 
PRIORITY ELECTRONICS O $300 - $399.99 ......... Deduct $30.00 | 
і 9161 DEERING AVE, CHATSWORTH, СА91311 | О $400 - $499.99... ...... Deduct $40.00 | 
О $500 & ЏР............. Deduct $ 10% | 
f | 
н *Sorry, Discount Coupon Not Valid оп Shipping Charges, Phone | 
і ог Foreign orders | 


Circle 350 on inquiry card. 


_SOLID STATE SWITCH 


A-D & D-A CONVERTER 280 MICROCOMPUTER 6522 APPLE | INTERFACE 


JBE one channel A-D & D-A Converter 
can be used with any system having 
parallel ports » Interfaces with JBE 
Parallel VO Card *D-A conversion 
time — 5 us е A-D conversion time — 
20 us * Uses JBE 5V power supply 
е Parallel inputs & outputs inciude 8 
data bits, strobe lines & latches 
е Analog inputs & outputs are medium 
Impedance 0 to 5 volt range. 


79-287 ASSM. $78.95 
Bare Board $39.95 Kit 559.95 


6502 MICROCO 


JBE's 4%x3% dedicated controller 
features: е 1024 bey RAM (two 21145) 
ә 2048 bytes EPROM (2716) е Uses one 
6522 VIA (comp. doc, incl.) е Interfaces 
with JBE Solid.State Switches & A-D & 
D-A Converter % Uses JBE 5V power 
supply «2718 EPROM available 
дөре Ку (2716 сап be ЕВ rammed 
with an Apple || & JBE EPROM Pro- 
grammer & Parallel Interface) е 50 ріп 
connector Included In E & assm. 


80-153 SSM. $110.95 
Bare Board $49.96 Kit$ 89.95 


i igh TE An 1 


File 


Your computer can control power to 
your printer, lights, stereo & any 
120VAC appliances up to 720 watts (6 
amps at 120УАС). Input 3 to 15VDC 
ә 2-14MA TTL compatible e Isolation 
— 1500V * Non zero crossing е Comes 
In 1 or 4 channel version. 

79-282-1 ASSM. $13.95 
Bare Board $6.95 Kit $10.95 
79-282-4 ASSM. $49.95 
Bare Board $24.95 Kit $39.95 


APPLE Il DISPLAY BOARD 


ASSM. $49.95 
КИ 542.85 


80-144 
Bare Board $25.95 


[ wc | 


JBE's 4-1/8"x3-1/4" single board 
dedicated computer is designed for 
controi functions. It features: « A Z80 
Microprocessor software compatible 
with the 280, 8080 £4 8085 
Microprogessors а Uses a 280 PIO chip 
for O which has 2 Independent 8 bit 
bidirectional peripheral Interface ports 
with handshake & data transfer control 
е Uses опе 2718 EPROM (2K) & two 2114 
RAM memories (1K) е Single 5V power 
supply at 300MA req. è Clock frequency 
is 2M Hz, RC controlled е Board comes 
with complete doc. е 50 ріп connector ів 
Included «2718 EPROM avallable 
separately. 

80-280 

Bare Board $48.85 


А55М. $128.85 
КІ! $119.95 


DETUR HEEL 

JBE Paralla! Printer Interface Interfaces your 
Apple li? to Gentronica® compatible 
printers, This 3" x 4" board features: on board 
ROM compatible with integer Basic, 
Applesoft* and Pascal? е Нав ane 8 bit 
parallel latched output port with selectable 
positive or negative strobe and one bit input 
selectable for Ready or Ready * Cable and 
Connectors avallable separately. 


80-297 Ани. $79.95 


It $68.95 
4 ft. Std. Dip Jumpers 18 ріп 4.25 
Champ Connector $ 9.85 


ЧАШ POWER SUPPLIES 


e Use wall transformers for safety 
e Protected against short circuit and 
thermal breakdown, 

5 VOLT POWER SUPPLY 
Rated at 5V 500MA * Operates JBE A-D 
& D-A Converter, 280 & 8502 МІбтосот- 
puters, 8085 & 8088 Microcomputers. 


80-160 
Bare Board $8.95 


ASSM. $20.95 
Kit $16.96 


+12 VOLT POWER SUPPLY 
Rated at + 12V 120MA * Can be used as 
a single 24V power supply » Ideally 
suited to OP-AMP experiments. 


80-161 
Bare Board $8.95 


е Has run-stop, single 
step switch • Has 16 
address LEDs, 8 data 
LEDs & 1 RDY LED 
e All lines are buf- 
ered 


(415) 367-1137 


ASSM. $22.95 
Kit $18.95 


6502 $9.95 
6522 $9.95 
280 CPU $9.95 
280 РІО $9.95 
2716 $14.95 


« infisrteicns printers, synthesizers, 
keyboards, JBE А-О % D-A Converter & 
Solld State Switches е Has handshak- 
ing logic, two 6522 VIAs & а 74LS05 for 
timing e inputs & outputs are TTL 
compatible. 


79-295 
Bare Board $39.95 


А55М. $69.95 
Kit $59.95 


as EPROM PROGRAMMER 


M JBE 2716 EPROM Pro- 

Tm grammer was designed 

wat to program 5V 2716 

гім! [Л Й EPROMS * It can also 
РА 

M read 2716s. It interfaces 

to the Apple Il using 

JBE Paralle! YO Card & 

mu) (Qui ribbon fable con- 

rectors ° Ап LED Indicates when 

power is being led to the EPROM 

е А textool zerg insertion force socket 

is used for іле EPROM е Comes with 

complete doc. for writing and reading 

in the Apple li or Apple 11+ * Cables 

available separately. 

80- ASSM. $49.95 

Kit $39.95 

$ 4.25 


244 
Bare Board $24.95 
2 Ft. Ribbon Cable 


BARE BOARDS 


APPLE 11 EXTENDER BOARD 
31a" x 234". Price Includes 50 pin Con- 
nector. 


80-143 $12.95 


8085 3 CHIP SYSTEM 
State-of-the-art system using an 8085, 
8158 8 elther an 8355 or 8755 
° Instruction set 100% upward com- 
patible with 8080A. 

Bare Board $24.95 


8088 5 CHIP SYSTEM 
An 8086 family microcomputer system 
using an 8088 CPU, 8284, 8155, 8755A 
& an 8185. 
Bare Board $29.95 


CRT CONTROLLER 

This intelligent CRT Controller uses 
an 8085A CPU & an 8275 Integrated 
CRT Controller. ЇЇ features: е 25 lines 
(80 Char./line) е 5x7 dot matrix е Upper 
& lower case ° two 27165 (controller & 
char. generator) «serial interface 
RS232 & TTL * baud rates of 110, 150, 
300, 600, 1200, 2400, 4800 & 9600 
* keyboard scanning system * unen- 
coded keyboard is req'd е uses +5V & 
+ 12V power supplies • Doc. includes 
program listing & composite video сіг- 
cuit. 


Bare Board only (Doc. incl.) 
Programmed 27185 each 


$39.95 
$19.95 


2716 Programmed $18.95 


i JOHN BELL ENGINEERING, INC. 


ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING • P.O. BOX 338 


REDWOOD CITY, СА 94064 • ADD SALES TAX IN CALIFORNIA * ADD 5% SHIPPING & HANDLING 
10% OUTSIDE U.S.A. 
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JBE I MICROCOMPUTER 


John Вей Engineering's low-cost JBE I Microcomputer - based on the powerful 6502 processor - is specifically designed for WORK, 
LEARNING, DEVELOPMENT AND CONTROL. The JBE I has a unique combination of features: 


* 6502 Microprocessor 

е 46522 VIAs (8 parallel I/O ports) 
e ] АҮ5-1013 (САЯТ serial рогі) 

е Cassette Interface 


Switches. 


Use your JBE I for: 


CONTROL 


Home security and lighting systems 
Irrigation systems 

Model Tranis 

Solar heating and power systems 


DEVELOPMENT 


• Software for work and home 
Learning aids for children at home and school 
е Development system for JBE 6502 Microcomputer 


LEARNING 


+ Microcomputer Technology 
* Machine language and Basic programming 
e The three R's for children 


4K 2114 RAM Memory 

ЯК or 16K EPROM Memory 
Monitor and Tiny Basic 
Variety of Support Cards 


Use your JBE 1 to PROGRAM 27165, TALK to you, CONTROL the world. 


JBE I interfaces with JBE's EPROM Programmer, Parallel Input Speech Synthesizer, A-D & D-A Converter and Solid State 


Save your programs easily and accurately using the cassette interface. 


JBE I is available fully populated, partially populated or as a 
bare board for OEM and the dedicated hobbyist: 


The fully populated version includes: 


6502 CPU 4K RAM 

4 6522 VIAs Monitor EPROM 

AY5-1013 Tiny Basic EPROM 
Partiaily Assembled Version includes: 

6502 CPU IK RAM 

1 6522 VIA Monitor EPROM 

А Ү5-1013 


Ali versions include complete documentation. For information 
write: John Bell Engineering, P.O. Box 338, Redwood City, 
CA 94064. (415) 367-1137. OEM Pricing available. 


ph». FOR MASTER CHARGE, VISA AND C.O.D. ORDERS CALL (415) 367-1137 OR SEND CHECK TO THE ABOVE ADDRESS, 
DEPT. JI. PLEASE INCLUDE 5% FOR SHIPPING AND HANDLING INSIDE USA AND 10% OUTSIDE USA. 
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„й 5SNTUBON м 
2% МІН >,» 
РЕ. SIN7TAIS3N „№ 
A 5SN7AIBAIN 24 
Jn ЫМАМ 28 
fe -) ємч із 
4% оман 1.5 
L% мич Гу; 
-N SHALSI An 
5% SNIMAN т 
E ENIN 69 
ж &INTÀ13G IN 19 
4 SN741979M ә 
љ „ыманым 15% 
TS МН 1.8 
. &NO[L?IN 1.5 
3.25 ENFIN am 
1.48 БМА 1.95 
1.49 SNNN A 
4% SNMAIN 1.6 
1.95 SNIN 1,95 
12 SNAN іқ 
1.25 BATES 59 
i SMILES N 69 
a s 
7n a 
1,25 
э 


18 
48 
E $ 
» | 45187 EC 
um | асет 49 
4$ | 45% 46 
аз | MLSNI n 
45 ML S2 n 
м | иген 1% 
чә | мусш a) 
жа | MESAS '%5 
гб | ALSA 49 
: 744-5348 49 
% | мС5мӯ ЕТ 
ж | 5251 
39 | MLS% » 
ғ. ML S25; P 
am | н(5% i 
ж | MLS% 6% 
P | м(5% @ 
юэ | мып 1% 
L5 | MLS2S 9 
Ж | ну ж 
A 1415290 3^ 
E MLS293 9 
E (6з 125 
1.15 (5362 1:29 
1.19 | MLEMI 129 
14% 69 
a | ML e 
115 | ис ‘8 
t | ШЕЗ” E 
1.19 | 405373 1.95 
1.19 ТЕЗІ Б 
155 | mLSPS і 
19 | и(5% үт 
% | ULSS 20 
39 | ас 249 
5 | кп 29 
% | (5% Hs 
E % 


Ec] 

235 

145 | asa 14% 
55 | мо 146 
49 | мәж № 
139 | мыз LIS 
15 | меж М 
13 | S20 2.95 
135 | 5? 1.25 
A 145288 2,15 
К? M5] )4 
1.18 33H 24 
1.25 5387 2,55 
К 45471 10,95 
245 | шап 30,95 
L9 | AS4n 10.95 
158 | usan 125^ 
RU | HSAM 12.95 
19$ | MSSID 5.08 
1% H5571 5.95 
145 M5572 $.95 
2% | 24550 9,05 


m 
4B 


FITLRERE 


= 
Фа те БҰ ға ғыл» жа 


ы 


ЕТЕУ 


мсм 


а Rote Өніп 
Q Canada 


2 Manica 


акама 
4 God Save the Queen 


ией ün any telephone 
AD30 


HOSA ЖҮР" гей 
Счас ЖЕР” әгефп 
XCSE'v лю" yaliow 
CSC NO" clear 
XC2H .200' гоб 
XC 207! greun 
XCO2v АУ yellow 
MV10G 1и rod 


С.А. — Common An 


SOCKETS 


а 
.* 
е 
PartNo. Pins Price 
214-3339 14 ріп 5% 


а оп Le A? 


H pin CP 3 
lb pin LP E 
Uu pin LP 9 
19 pIn LP aA 
2? nin LP -2/ 
4 pin LP .% 
24 pin LP E 
Жол LA @ 


4 pin LR 


B pm SG J9 


4 ріп 5б ж 
lä pin SG ^^ 
18 nin SG fü 
М ріп SG M 


28 pin SG 1.10 
K pin SG Lie 
40 pin SG L^ 


ASST.1 баз. 
ASST.2 Баа 
ASST.3 баш 


ASST.4 Ses. 


ASST.5 Баш 
ASST.6 Sea 
ASST.7 Sea 


ASST. 8A 
510.00 Min. Order — 


(Phone Gunes) 


LOW PROFILE 
(ТІМ) SOCKETS 


Calif. Residents Add GN Sales Тан 
Postage—Add 5% plus $1.50 insuranca 


a —— Arihia a сы 


ng Mari » Eyes п} Theas 


Аз Етте па Молто 
Replaces ihe Telephone Ringer Bell 
with в Selection of 30 Familiar Tunea 


Fach Unit wih play arp of the following tones: 
є Соле Encounters 2 Cone diee yan 


a “Good 


America” 


a Шив Нана * Star Spangler Балғын + Shave өмі e Напси! 


FEATURES 


D.D. — Dauba Digit DISPLAY LE 


и 
в 
т 


xcb5ab 


«Пс? 


в1.2. 


өре! elsuwiumte in {ИНИ or ро РОО appr 
Sykiem -- елмігімгі ijao o different tune to эйелїйү уна 
Micfoproceram comiroed Adjustable volume conlrol and тащ Cuni афюн control Gperotes on two 
901 batteries oc АС, Adaptat {гим эпе), 


PTO30 Phone Tunes ................................549,95 
AC Адйаріег................... 


Аш 5 = Gren nd в 
Ms keng Камы тыға Lemons » Glue Danuta УІ 


7 Savors Номиро 9 Motel} Bons * Lb Marsellistne 


Replaces mancigngus A жы. unge; bei! Easily connenis to any хів telephone Can Өй usod 


alongaiie кипшш phot ot replace а semota sin ced, Can te 


е», б» tenes БФ 


0007 (32) Red/Green 


Diffused Bi-Color LED 
Part No, 1-95 190+ 


1 ‚9 ,69 


— —À -ұлті. .- -—M—-RERG | 
жк Аз шалып, METAL 
MIG. нов, 2X'" LEADS. 


-% 39 иғ.о0ғ3/61.00 


DS ^ C.C. — Common Cathode 


HD — яни Hana Decimal 


Test 700 Sockets 
ZERO INSERTION FORCE 


Nickel Boron Plating 

С.Е. РБЕ Plastic Body 

Far testing IC's 
PartWo. Pins Price 


222-142 Bor 955 214-1522 
ғалм Nan 9,5 216-531 
214-32 


20-195 


Ран Мә 


» Nickel Boron Plating 
© G,F. PSF Plastic Body 
* Wire Wrap Contact 


. Pins Price 
M pin 
16 pin 
Ы pin 

20 pin 


j= + м pin ST 

31 Jj i6 pin ST ES 
ua "r Ш pin ST 5 
x “ы Мріп ST жа 
* B 78 ріп ST b] 
t" * Ж oin ST ым 
"аа a 40 pin ST 1.9) 


jJ» Ohm 12 Опи OAM И Onm 22 Онт 


2/ Отта D Ohm 9» Орт 47 Оп 


a Onm $2 Ohm 100 Олт 120 On 
Ий Cim 390 Ohm 220 Ohm 00 Он 


m 5$ Qnm 


тй gam 
m 90 сінен 


4| Ohm 90 OAM Ө Ohm iO Qv tel 


12 LS ык 2.26. 


2.16 


43K. 196 fw 500 Ам 


жн ioi an нк 


шк 


тк 2ж зің як 
мк як. сек ішк 


шк мк ZAK 270K 
3944 AMn ышк ырк 


Zita зм LIM ғ. 


м ом та LM | 


Includes Resistor Asste. 1-7 (350 pes.) 


U.S. Funds Only Sper Shanis - 25d 
Send BG4 Postage for your 
FREE 1882 JAMECO CATALOG 


511,4 
ішк 
EE аф 
сән 
22M 
560 


SOLDERTAIL 
STANDARD {TIN} 


SOLDERTAIL (GOLD) 5-0 
STANDARD Loin ww E ET 
Ю pin Www ж 63 
lá pm WW , n 
қ „Зі їй біп ww т m 
E - -Al M nm ww мэ т 
ж м 20 pin Www i La 
Si КГ; 32 ріп Www К 1% 
A 469 мМ рін Www 139 1-26 
140 -3 28 nin ww 14% 153 
4.4 1.26 Bon ww p in 
ГЕ" 1.4% ШІ pin ww 


1/4 WATT RESISTOR ASSORTMENTS - 


Type Polarity Ht Тура Polarity Ні Price 
MAN 1 C.A. red 70 — DLG С.А. -grean E 1.25 
MAM 2 527 DiM. -re B. 4% DL?04 С.С. d 0 1.25 
MAN i C.C.—red AA 2% OL №? С.А. rad (ж LA 
MAN 62 С.А. green 00 A OLA С.С. -*ud Ую 1.49 
MAN за a green = = DL MI С.А. -ead Un 1.25 
“А, гоц . DL247 А ted i x 
MAN 72 C. A.— red 200 % DLS e тай p: tA 
МАМ 7 С.С, гео жю {д ОСОМ] СА. orange AO je 
MAN 32 С.А. yaellüw . X0 .49 OLORO С.С. orange ‚ме 149 
MA M C.C.—yellow Xu 49 0.136 C.C.— «ea 110 .35 
MAN 20 С.А. оған mo аз РМО С.С. $ | „52 54 
MAN Бю C.A- oranges | XO N емо с.е. 45! E 
Е Е И Е ER 
=—=пгапцеа “ Е 3 
МАМ 10 С.лА.-оғатае-ОО 40 .98 quU mM тате Ж fere- 
MAN C.A,—-eranqe?2 1 80 — 99 HOSP-Ml C C,- red о іш 
MAN 660 C.C.—orange-OO 5 A | нреро С.С. ted +! m 1% 
MAN 69 C.C oranga ri 5% 92 уме. C.A.,R.H.O.—red 4; 1% 
MAN 0)  C.6.- шарф 550 49 5062-7160 C.C..R.H,D.—red .4X) 125 
МАМ 670 C.A.-—egü-Dn 48 549 260 — Ax? Nunieric( НО) 00-220 
МАМЫ С.С. тшд-ОО 550 E S0] 7202 An?fNumesric(LHO).600 22/0 
MAN GO С.С.-тедіі Sen 4% a- Ax? Hndcl, {0-Э/ АЕ ) 600 50 
[= >} С.С. orange ‚55% 1.25 ANN Photo MalttorOnta-tto, 69 
DLOX! C.A,- orange 390 1.25 (47-1 Photo Жанат Opte isol. 49 
Di. Gs C.C,--qreen E 3.25 MOCO Оресону Izol.Teiae Drieer 1.25 


RECEPTACLES 


WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 


" I 


50ре, 961.95 

. Süpes. 91,95 
Бор. $1.95 
tops. 91.95 

. BOpes. $1.95 
spe. $195 
50pe. $1.95 
$10.95 ea. 


PHONE 
ORDERS 
WELCOME 
(415) 592-8097 


MAIL ORDER ELECTRONICS — WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 
PRICES SUBJECT TO CHANGE 


INTERSIL 


Part No. Functiun 


NA РІ CMOS Precision Vice 14.95 
TMSEV/Ki* — Stopwalch Сео, X TL 34.0 
ЖСР. iV: Digit A/D (LOD Drives 1.55 
THEE v/KIES ІС, Cifcuit Board, Пінсізу 3.95 
TjoIG PL, iw Dit A/D (LED Drives 15.98 
HOVE vse IZ, Cireuit pard, Dupisy 27 
ПІБЕРІ, iw Digit A/D LEO Dit, HLO. 16.95 
HCPL a4 Digit A/D LE ги, HLD: na 
оя Low Вац егу Volt inalcaror 2.25 
TNÉ MX CMOS LED 5Stopwitch/Timer 1255 
ХЕК М ЛК” Sinpwatch Chin, ATL 1а % 
THECIPE Tone Ganerator 8,18 
HOECEV/HFM* Tone Generator Chin, XFL 12.% 
7207AIPO Osclilatar Contred tar ГА | 
ТШАЕМ СИ" Frea: Counter Chip, KTL 12,38 
Prt Il Seven Cacado Counter Па 
ПІРА Cioch Сепогаіог 195 
RISIPG 4 Func, CMOS Stopwatch СКТ 13.95 
RISEV/KIt* d Fung. {арчу Chip, X TL 15.95 
72164121 В-О Univ. Counter CA. T. 
ТЫСЫН I-Digii Freg. Counter С.А. FE- 
TDI i-Olgit Еғап. Counter С.С. 21% 
1211111 “Пионі ЕО Up/Down Counter 1395 
тисін B- Oil Univ. LED Brive 14.58 
TMIPL LCO 4% Digit Uo Counter DAI 11.25 
AALL EDHI Univ. Counter 31.95 
THÉAEVR* 5 Fungon Coumar Crip, NTL 74.98 
724004 E CMOS Bin Prog. Timar/Counter 4.94 
TADIA CMOS Divide-ny-36 AC Timar да 
ІЗІНЕ CMOS aco Prag. Titmertounter — 5. pO 
TO JE CMOS BCD Prog. Timer/Gounlar 45% 
ЛАЙ IP A, CMOS 555 Timer (B ріп) jà 
ЕЖІРО CMOS 556 Timar [14 біп) 2.20 
ЖАВСРА CHGS Ор Amp Comparator МЫ 2.25 
ыгасрд БМСБ Оп Amp Ел. Слет. SMV 2% 
XZBCPA CMOS Dual Op Amp Comp. BMY i35 
ЖЮПССРЕ CMOS Trl Ой Ато Cumqg. LOY 5.35 
ЖІССРО CMOS Quad Oo Апр Como. ШАМ 7.50 


CMOS Quad Ор Amp Come. JAY 7.59 
Vollage Converlar 2% 
Waveform Gangretar 4% 
Monali Мына Атр 21.50 
«Форт Bandg—G AP voit fel, Diode 250 
van Bel sin етю. КЕ 
voll Rel findicatar 


к. 
nea в. 
Сй A 5 
а 71151 2 
C10 E rich 15 см 24 
мсн 5 By 2.2 n csol 
Мс 9 MCISO (T: EH 9 
24 E мси 1.0 мс: 10.95 
M LI MC 152 1,49 мса 10. 
АСА 156 HC I3 1.66 74C315 | 
HC? E сін 1.59 ені Jd, 
MC? .% mci |l 5. 
nuce 1.98 MCIM L5 J 5. 
^ 88 МСІМ 115 746929 7,50 
740199 1.69 C925 n 
29 nci 19 юге n 
MCI95 іш | € 6 
ҮТ n 
LMIOCLH 4% LINEAR (мсм 3 
LMIICLH 4.5 LM3ÀTA4 LB LMA 9 
LHOON-OH 4.95 LMMÓT-3 1:5 ШҮҮ A 
TLOICP 2% CMMOT-15 1.5 См т 
TLORCP LB LM23IPA E LM7I2)N 4” 
TLOMCN 2.49 іммІРІЗ т LM Tu 1.00 
носо Ji ми A „мам [ИТ] 
тосе 119 LMXIPS а мсм — .5 
TLOMCN 219 ГТ ЖЕНТ MCIMISCO J.00 
LHOOMCO жю LMMQP-iS 69 LMAN ‚м 
LMH A LM MEN 1.25 ЕЛІ ET 
мм $ миң — 5% LMIDAN — 2.75 
LM XH L% LF351N % LMIMON 15 
„Мән 1.5 LEHIN 1.00 LMC ‚ми 
LMH 99 LF XN 1.10 LMN 155 
имич 45 LEBEN 1.10 LMABN 125 
„мис LOD LM BBN 1-00 LMMSEN 18 
(Ммхян LS LM 55м LA LMISSV LS 
УТИ 1% ЖҮ 4,49 LMIMOQN 29 
LMNOCN 13 мч 225 малы. 1.43 
масы — ,90 LAMIN г мм ын 
„мн 248 LM MON 1% LMIBSTN- 125 
LMJIMP 145 LIMEN 1-% LMIMSN 3.20 
LM3E?T n5 имич 4-79 LMN 15 
МК 1% LM3MN 1.95 „мот 1.45 
(МЭС — [95 „мч 12% омтр 2,06 
муам 1% LMJSTIN 1.45 (м?тін 2.2% 
LMJOM-5 1,35 [® дЫ 1.35 СМР 22 
LMIMK.2? 1% LM NEN Ag „мөн 245 
LMIOK-15 1% LEIEN 4,00 мом ә 
LMEQTA 1% (мхон 5,00 LMS 1% 
LMXNT.3 1.5 TLEMCN ін LMEO9NM (15 
мот -15 1% ТЕСР — 75 LATIN X9 


мақ 5.95 МЕЗА 4.00 LM39SN 1% 
муч ж MESA 4% мю L3 
мо: 5 МЕБ 3.98 асам 15 
мм 195 МЕЗБН 6.00 RCANINO 145 
6.05 
5 


Liisa? Ly NESH ем RCAYAT IK 
CM 1S2 1.40 NESMIN 4.95 RCA]JTIKK 4. 
_м1%2 L5 МЕДА 1.30 LAMECO Ly 


мышт 1.5 МЕУ К ''ыйшша 4% 
миме 1,15 L.MIBBSEN .99 LMIXON 1.24 
LM US 5.9% NESAN 1% LMIBUN у 
LMIBN E LASSEN 1.25 мізм іш 
мика із Шам 1% HON B 
(мын? 1.5 Ше 227 = — N 
CMK LB a 


CAPACITOR CORNER 


50 VOLT CERAMIC DISC CAPACITORS 


li E ET қү ` 
Armi 42.0 „0! Ami ret H Ж 
Пт „2 d 07 -amt A 


1 TEN 3 % % EM 2! а » 
^ м .4 Liev ы с — 0M 
п E , 53 55 G 
«ы k- A 3 ayaa Вв а 5% 
aer = 55 ue . 5 = 


Circle 212 on inquiry card. 


A Semiconductor Clock Modules 


T2VDC 
AUTOMOTIVE 


MICROPROCESSOR COMPONENTS 


DOSDA/BÜEOGA KiIPFORT DEVICES DATA ACQUISITION ІСОКТІМЦЕРІ-- 


INSTRUMENT анықты. сү «АС ПАРЫ АА И-НИ BED CGaonvariur Cle Auli) за 
CLOÜCK nra ЕНІ Input шнш ACHR Wu yk C amantar {Сп Aull) 1496 
y DPR I Импе baben pk Сечын wape Ue bame. Aere Camp. 430807] 11. 
APPLICATIONS: DPSHb Bil Elm мъ Бай Рае г Ан сла (D Du Curs, Micra, Come. (2751 ЕЕ 
* [n dash а. > na? pra Cio нану uri river патын OR батуетіні (DAS Len. ] 1 
a After mortar Auta OPRA Eik Cdr ВА ПР Қына imei [3.275 L6 1 im 
AY clocks (єч jum WE [eden pre lay ме Cuirp [0 209 LL. ben 
» EIDEM ITI Ё Ра haia Мын іта L 
ж тене рех INSU ИШ Lepaa Aar Б huc nv mW ж өлігі Ke € ~~ .. 
а Portable/bat ter чег Ply cero, Gio, i apen == RAM'S 
artum oat TENY, Herst Pete, Ca HE ЖААТ іш жылла. 
powrred instru га > ia 
a баал Py выр. inel нах riety im (ам) Drysauviz 
Features, Веңін! Q.3" ргис diaplavy, Internal crystal pme- (peg Fa oe, ерітінді 125 iiir] ETT тік Stalin 
basa. > 0,5 sec. ‘day annur, Ata. displgy brightness control a_i Жы пиа Canteen зш? ТҮЛЕГІ 
logic. Display color ПӘН ro blue. blue-green, groan & огу chi piso aa lap атац 
yello. Соте — jusi add switchas and lors, пг mog кирү» apply indi Pe їн? ш ск л. моз 
MA1003 Module nac Hx). $16.95 [oe ду орын отаг a сна чым. ж: 
2 қ қ ! L I TII Чд. ЫНЫ Une Ират 
СІПСЕ MODULES kt e pos Желіден esp Mss Jis Irina 24910 AP 
МА 1023 ,7'" Aed Стен LED loot Module BBB Foe Cle! ыйа Owen) Beaten r3 Жы perd ыды, іі 
МА 1026 .7" Dip. LED Alarm Clack/Thurripmangr 16.85 fore гі LiEchitf Pa ірбікізі Heuer АПА А МНЕ} He yae жона [area А | 
MARQUE .3" Red Cgil LEQ Ciouki Timir ; камо зак, Ёган итис Зета 
MA 7002 .8" Red Digrta! LED Clank & Kformir 6800/6800 SUPPORT DEVICES нап ammo | i ам е 
КА 1010 A Наа Omitat LEO Clock 7. м Яғ; " Зан тіні не 
КА 1032 CBA 5" gitat LED Crock Cali Sasser мы нй: Голу Daciam 
МА 1043 ,7 ürean Digital LED Clock асы?! baripnerat Inies, алдн! [MCA мын ана с в. 
TRANSFORMEGS асыл Валу Teel ee KA ale мыз Ly I6 Lyrae, Mea ГО СНС X 


P" ласы pD ПОМ (Ач 4] А, uyn, ЖАПА [1л эчак їн паздар 
io тір jas ү“ оү ү =й Ie tei Асым зет оят Оце Geran Rdentur мше ПОЕТ 7 
e arme о Ge adus ФАС эулетш жан Outs Аар ғала & gii MAHA LR | 
107.824 Stoner tort 4437010 Crack Modules асым Babi Dingitas АО EE М ЫНЫН AE к Dynamic лаһ 
сйм; os: Munulu ы — Ar Bale 
Sun Power Your Electronics! |усөка a.sotsiae bus tren inacera Мы" dirt Stale 
SOLAR CELL PANEL KIT MICHOPROCESSOR CHIPS PHOMS/EPROMS 
гі ("MCI еш (нік UMS) Dha ari LIIR, FM. LY Ergpamag PROTA 
ғна (Mei Сеш рача ia ғж ік EPROM 
EL Fgalyraa: Corne: cay тз 18A СНОМ DAY, азу, ар 
a Cutpuh 10VOC. to JDOmA In Redon за тїйє! гыт ин кейем (Simge ЗЕ] 
SYDE, ta ZOOmA Mn Parsligl Poms aoc CeL--1-Bit Slice [Com Tarn. Graces IE ne! TI ық ЕППӘМ 
* сш БАРЫ Clock Шаң Bytes Memory] 254 YA ЁН 244 [Xni] {Җит +54 h 
Баты к mag br m connected Inr rise ғарғы И-Ы [ANT] ma ың EP ROR НІ ды! ушыны) 
ІМ Аы Си giu С et CITÉ рү hed НАА қы хи РАШК 
қ Over көлге Inches ot ар!йа сы! | cons cas сва nyter адын ENS 22ка PHOM (Open Сөнесіше 
ышы TPU -ki Bylti нана nins iA Шла РАСА 
"Ұоһын lmp tap de OSV Inctamenis [isa |су vilae Micro фетр! юар К Testate Bipra EH HA 
e Рююйыап Tor charging Балаға PERS tug ES ІК PROM 
: Qveral ә ane} ales: 3 TM SEL PL eB — Ore Xara PROMS Listed in Og Сатин = 
аз“, x "Их "D SHIFT REGISTERS ROM'S 
мым Dus! Bit Dyna: une, Character enerago [Lite Casey 
Tim -— Cull Қапа, Kn Mm i y me volar cuits Qn the f pua Dual ЎЕШ Cop amic 14110201311 Enaractar Оичататог [ича Chka 
nal bead aig power ne lags whieh alic Lae user JO esiti vollages =y 
fon "e pe " а mm loom @ Sv DC to Ao iue applteations бі each нд жені езе boty hae: СТТ MAE MA BE ME SERE ОНЫН АНАША 
of Roe valla c» Ih peralial (or mee Garani The premium grade МЕМ мени Dynamic мы» ЭТ ry LS карен 
у= cuia piv the ҖИ н лү ninian Fol ы Of mos por [МУЫ Шие Oymaenie/Asewimiia ber бетү Ийик Т Alpha. Contes] Char. Gan, 
tabis pansa radios, small battery poweied сазе tape players PMU з>р Opaamic MICROPROCESSOR MANUALS 
ага} зт expetmental acdar profecta JAMESON Geral Ж nn he Ph usar Матый! 
JE305 $39 95 Sie Д abe m. сот? weet Матуа E 
Д » v - un “гт ar ~ Шығ Майн 5.96 
à * bot à 3» ^ kom 4 m «ok Bbo4 5 eee "T “ал ХАН Static SPECIAL FUNCTION 
= ary Бин ШЕНІ Static пыуюсн Dusi MOS Catu Eutr ANZ) 14 
EPROM Erasing Lamp |E 2725 uem ЕЕ И: 
maa RA BE улат БЕКЕ Горе Disc Comtertier м.м 
иту Сімы 24.11 Static (нач Cainimuicatigm Chur p.v 
жағ Duti Gt Salts etal ties hAlctoprocesion Мең! Tima Cloch а 
эг Бон MOBI Sralic MES Pay Зерах Сәтриікіз Саен 71% 
mii Gutt ТЕТІГІН CORMEN Мін премия” мим Oe НАМ 016 
мыс Еро (Dug) ФО and Ol'ect LEO Dries 
сорирач м наны йл Ogle ПА T. 
DATA ACOUISITION конни LAO ENTE wA е 
è Eres 2708, 2715, 17024, 62030, 62040, ate, AFINMION шпаты Atk Filter 3% COMAN S49. VAC Fluci, Driver И зі peg.) LA 
* Eracesup to 4 chips within 20 minutes. ыг fh aa och nl wad“ at TELEPHONE/KE Y BOARO CHIPS ——— 
а Maintains constant ахрошға distence сі one Inch, LMMNMCII — Suger Qai OB Amp pith in Вап Telspgivona Ом 1% 
« Special conductive foam Vinar eliminates fetic build-up. слаже | Cuariant Current tource d р ER a e^ 
s Built-In satety lock ta prevent Uv axgomre. Ыы ЫШ ao ae im AY 21% казав Encoder DIS мү пм 
s Compact — оту >Б/В" x 27/8" x 2" LFMIN Sample & repli Ampliar je | ^ cu EDU ги АН) I^ 
* Comoleta with holding tray for 4 chips. Lama Тачо Comp, Prac. Ant. [арис Ый | NEN? нега Diner iR ys 
LUVs.11EL Replacement Bulb ,,........ 878.965 €— алған ap ps d Mp i қамады Pum В ішті Pulsa Diatr ін 
Р 5 Шш мыны Seley Жанат Гү Encoder Т, 


ЦУ6-ЧЕ............ $79.95 
JOYSTICKS 


т RADIO CONTROL CIRCUITS 


Idea! fet vumoti cono жүй which udo pute amplHisde polation (УР 2 
_ atch Ғааннен irre Вог (нот conim], в4швіңнін pagis eile, інгі i 
XIMHE bare aed low per ee 


А: 
I 


4428 TRAMSMITTE $4.25 
Kor meL s UTR ds p үші. E Tone e" бімірйізе: к eme, 
Temm ra torn Age UU — € AC Racommgnded of 1. 7.110 
Сее ac A Decision КР жабын 

КВ:4429 RECEIVER. ...... $5.85 


Abt mam toting СТА RS] Bu иш. oct V. Wore РА, Rowe арап: BOTA 
Temy range Cue P * SC Yn ті; e mp «o: МОРТ fa — йө 


ч -—" O 


AGH чинин 


JE608 PROGRAMMER 


К auca 2704/2708 EPROM PROGRAMMER «хала «аз Game 
EEK SK Linear Taper Pome >>» «> $525 |н aericarions E 
15Л00К 100K Linear Тариг Pot), 2-24. 54 : 3 
J¥C-40 — 40K {21 Video Controls іп сам. . . $495 | ; Developmental syst for microcormpulur ака: - 


* To reed iha contacts of & pra programmed EPROM 
* To sre EPRCANA Tor ШРЫ ы 


» То атый 4 

* То Mog program m RAMS Кн akeretioni 

» Тімең naparalp Ж, eginera: A LEDa dor es 
Кә жалғы ; OLEO tor Addrene Pageant and 8 
LED's ter Bola Матагу 


ALLIGATOR CLIP TEST LEADS 


МЕн 
Inter, Tha Dales Mam 
Regintar displays tha conden! сі Uva RAMIS Dorm Им EPROM Ch еа nh ol microprocagacr exatama by 
maa cl a libben cable iror lhe ргкиятты penal Leal aockel (o iha EPROM suket on (һа тісторгосванм 
bosrd. Aspid checking verilicalkan al prog egrmmad гізін Ме Шам may roma dale irom s master to RARs 
ur wile Into RAMs with К uoo anirien. Allows mangi He тата 4-12. pi are тінту at ап дечи 
tocallon. бізі alone EPROM em iier ene e Д Manades тв! Көузеегі s Pro 
mar Board Mar p! Á per en (Там босын Paral Bnérd assembly, The Таа at [^ 
ENO ince ode ar requirgmantiip t18VAC, бОНғ, &W. Campaci desktop А ier Coar 
Porm bed ries "in саня wilh light tan panels sed moked and places іп mocha brown. Gira: 3'a"H x ЕН 
2 ah" D. Wight: 
The ЈЕВ EPROM амы ыле айыры: котан qn Е зан г пае берил} gi гапы. к! яға guira eur 
айкала! күб For I ора The ЕРНІМ cau be hom iha Нимат KxyDboesd ar nen й рта» 
pengnimenad EPROM The ШЕ@ОН Plogabnenat can өтті 8 peogeueres| EPA мү bine an DÀ па нигпа* НАМ шшш 
Тіна кезі анама a ым Тг 196154 pr Dll р {К тата М e at prr, proe 15 prong a СП phautgan án 1^a орнын см 
be алқым фу тү ілі 1g memory Ca Costi ww] DO) Ub кай Кэй! Кане сага! ao thal аз. Аму қапы рлу па: ін 
"ct Tha JESUM Progia mma: camana в Pop ттан ий т» |Га G woke power Wapples of: EV, 
кы 412v end +2 У Tes Haagdecena! Kupüonid әлі LED: Тәй 5 осал Рай Шш ага көрегіне eam liga уу1ЇЇ1Ї ТИ 
ayuiam 


JE808K КИ W- € os OR OR RR а rpasis WO EROR HA п de d on vonsanuses- 22089.05 
JE608A Assembled and Тәзігі........................5499.05 


JE608-18K ADAPTER BOARD 


GENERAL DESCRIFTION: FOR 2718/2758 EPROMS 


Tha JEROR- AK, Апшрлйт оме diosa 19 JOS Progrgmenar Lo ba пыжыши! Kor rha adiens: ра сэри лела р лЁ iha 27 1A and 
ies m ы erection hor eigr ал а» фаса әлігі for 1a 2! bir nd aiso fo^ әйкес! ге Lha pious pirar and 

to the ЕРЕС ramani ені emule Ia 2718 4 | ERPUORA i баһа fat REA Hy па act 
трі м v4 ы ine ri ROM гасат nf RT ELE EN: B LL 


15" LONG LEADS 


Haory-duly leads, coi coded. Insulated aigalar гін оп esch and 15" 
fang Те васп beck, sad, blug, while and үйлө. 


#ALCP (10 perpack) ........92.95/pkg. 


JE215 Adjustable 
Dual Power Supply 


Gunera! Description; The JE216 is a Dual Power 
Supply with independent adjustable positive and nega- 
tiva Guipul vültages. A separate adjustment for each 
ül thé supplies provides the user unlimited applications 
for IC current voltage requirements. The supply can 
alsa be used as а general all-purpose variable power 


JEGOS-16K Adapter Boma Kit. ............... . 329.95 

supply- FEATURES JESOS-Upgrade — (Ssndusanmblad JEGOS to factory fnr Bdüplor installation .. . ... 599.05 
* Айозташы гари аач poser „рер, of the JE608-16K Adapter Boara КІ) 
POL and nag а Е 

Е * Powar Guxputr (nach supply}. ЈЕВОВАЯёК Mod. Askamhled JEGDA w/Adaptar LJEBOB- 18X] Insialisd.......... £599.95 


Sv DC $ 50m, 10м Dt dé 75mna, 
12V DC « SüOrÁ, and 
15'V DC & тат, 
"Two, 2 tarminah adi. [C regulators 
With ДР overload protketinn- 
* Heatsink regulator cooling 
* LED “on” indicator 


510.00 Min. Order — L.S, Funds Only 
Calil, Roudenta Add GX Sales Tax 
Ротадк— Ача БЖ plus $1.50 Insurance 


aars 
ameco 


Spec Sheets — 25d 
Sand 88, Postage бог your 
FREE 1982 JAMECO CATALOG 


PHONE 


a Pringed Board Construction „ОЕ AS 
+ Sha: атри Балет x 2H LCOME 
ELECTRONICS | late} 882-8087 


JE215 Adj. Dual Power Supply Kit (gs shown) . . $24.05 


{Решка nci shown but similar in сога Ога (о above) 

JE200 fug. Power Supply Kil (вос, 1ampl . | 
JE205 Adapter Вга. (ta JE200) -6.:8 & 112V. 
JE210 Var. Pwr. ру. Kit, &-15V DC, toi.Gamp. 518. 85 


MAIL ORDER ELECTRONICS — WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 
PRICES SUBJECT TO CHANGE 


11/81 


Сігсів 212 оп Inquiry card. 


К19 із-кеу Keyboard {меупоага aplyl .... 914.95 
DTE-HK (cate aniy 36" Habe wd) $44.95 


BOOKS 
Meter! Sumiupnducig: — Imaal — intel 


Maüanal МОЯ Dara Book --.......................... 6.4 

(648 рива} TAC, СІМГЕН), ања A/D Convenes 

Mavonal Intarince Data Б 

[704 pages] OP, DSEDOD, D 

ational Шлам Bata Bonk 

ID Ша, oF, AGE, DAC, tH pM 

Wational апат. 40 — Board Level Computer 224 phy] 

Natonal TTL Logie Dala Шавк 

1624 | 2420, L5.L, H 5, and ПАЙ Series 

20006 Buy shose іЗ) 3OODT 3,5 apg пе! 

30009 inkerall Das Boob 11024 paper E734 

СТЫК) іш Dermganant Бата Catalag ....... Ei 
Ешй doia senis Yor Intel s ричнішсін Incl. mamo devices, 
münrpgwmge., резірімгеі È indust гатай plete 11:28 pages! 

ZUGSIE Iriel Peripharal Бекініп Наце. 

Ful data тінін, appi reris jo iioi paripihnenl «ici 

Eiraan (ВАА pagal 


хон 


Шын dò кы мга сна), 
рны. ретт їн ир 
agy hiber пуре АБ an 
DE чарчаш 


Part Мо, n Out. t Riise 

АС 250 117V/&0H3? 12 WAT 26 Jr 548 

AC SOG 177 V iBOHz 12 v AC SUD A $4.05 
АС1 GDO 117vi&ldHz 12 V AC 1 amp 55065 
401 700 117W GOMZ S VAT 1.7 amp 52 58 
DY В200 117v /&DHz g vor 200m $3.25 
mc poo 120V г6пн 9 VDC Soon 53.96 


CONNEC FORM 


1 л-р 


ОН2ЕР 
08255 
0204782 
0851226 
22/44SE 
UGHB/U 
UGB 
UG175/U 
50239 
PL258 
PL269 
UG260/U 
UG1084/U 


D-Subminiatore Plug ,....4+- $2.95 
D-Subminiature Socket .... . $3.50 
Screw Lock Hiwr.[2) DH258/P = 2/$.08 
Cover for DB25P/8.....5.. $1.75 
Р.С, Edge (22/44 Ріп) ” ane $2.08 
BNC Plug ~HeES“* ep bef 2.249138 
BAC Jack v4 n4» » 8 d i TEM 23.79 
ИНЕ Adapter оаа pee S AD 


ИНЕ Adapter ...,, . ~- $1.00 
таны ЖШ; һа... 51.60 
BAC Plug . - --.. $1.79 
BNC Buikhesd Reco. 4... 81.29 


TRS-80 
16K Conversion Kit 


Expand your AK TRS-BD бузат to TÖK. 
Кіт comes complete with: 
X H оп, ММ5280 (UPO416/4116) 18K Dyn. Rams {”МБ) 
Ж Dacumantation for Conversion 
TRS-16K2 4150М5 з 4 oy 4 зл еб d 39 3 3 0 boa ok 529.95 
ТН8-1ЕКЗ *200NS ........ sees. S25 Bh 
TRS-16K4 “250Қ55.,,...,.......... 579.95 


JE610 ASCII 
Encoded Keyboard Kit 


The JEGTU ASCII Keyboard Kit can ba Intertsead Into 
moet алу computar aysyern. The kit comes completa 
wiih ап іпдизігіс! grada hkeybnard білеп ағыптһ?у 
{&2-ивүз], IC's, sockets, connscige, alectroni compe 
пип and m doubleridad printad wiring Los. Tha 
kavOnard ssmmoly requires *5'V (> 150mA and —-12V 
@10mA lor sperstion. Features: GO keys gendeate the 
126 chetectect, upper and lower cade ASCII ear, Fully 
bulterad, Two unmerdofine Коув provided for cpstom 
sppilcations, Cape jock lor uppar-cam-onty aipha charac: 
ған, Utilisar a 2178 (40-р|п) anceder paad-only memary 
chip. Ошірита diracidy compatibls with TTL/OTL or 
MOS logie eraya, Бару intarlacing with a T&-pin dip or 
ТН ріп вода connector. Size: JHH s ТАИ х Bu"D 


JEGIO/DTE-AK а ыас abovs) ... $124.95 


as picturad above) . 
JE610 Kit BS-Key Reyoaard, PC Board, $ 79 95 
KG2 12-«ay Ksybrard (Keyboard anly)... S 34.95 


UHF Рипа! Rerp. каз н 4.4. $1.28 


& Components (no cera) . 
DTE-AK (саза ому - 357 Hwi weu og 49,95 
XE JE212 — Negative 12V OC Adapter oe Kil 
YNEWIZ for ЛЕБІЗ ASCII КЕҮВОАВО К 
Pravides-12V OC trom Incoming Уу DC „ , $8.95 
JE600 
Hexadecimal Encoder Kit 


FULL B&-BIT 
LATCHED OUTPUT 
18-КЕҮ KEYBOARD 


The J£ 600 Encode Keybderd Kil provider two separato 
hexadecimal digits nradonec Tram sedqugntiol key anliit 
із allow direct propramming for H-bic micenpnrncaaoc 
оғ B-bl! meémarwy circulis. Thras additional says ага pra- 
vided far user operations with one having a bistabila 
output пиа Наба. The curpuce are latched and maniftored 
with 9 LED romdoute, Alec Included laa kay antry arrobp, 
Fsapyuros: Full B-bit latched output tar microprocessor 
өза. Throw utar-catina keys with gne Being біты 
operation. Debounce circult providan for al 19 mays, 
9 LED readouts го varity entries. Easy Intarfacimg wiih 
atancdard 16-pin ІС connector, Oniy Б СС required 
ior operation. Size: FATH x BROW ҚЫ 


JEGDO/DTE-HK А атоо, .... $99.95 
JEDO Kit REP зр САЗАН the eae) * ,559,05 


BYTE November 1881 555 


26 Megabyte 
Hard Disk Drive 


from 


Thinker Toys 


| Е | 3 | e 5 

| j | | "à 9 | : 
» ISK a E 4 TK " S | үҙ 
| À 1 | [ | Mea S "c : T t 7 4“ 


ИП ПЕЙ ТЕ ЕСІТТІ 
IRLE PLASTIC LIBRARY CASE INCLUDED WITH THE қ бө i en Е 


PURCHASE ОҒ EVERY BOX OF DISKETTES М т. : 


Вреле шай tur С мето Mita іу ome 
(e Каа PY | yriniute tm uf need nah 98 
Jarh tt i езе dusblc denabty 4 46 


г t m нч ndia ilir cack diar 
b wt азам} “ИН s» ео Пи ибое. 
Ан ығ jl д 10 агу cam із өлсінфеч 
with Жж ғу wy із» | PATH 191 
ЙЧ! пы! queni +з Gee ar er quired metre, 


| А 95 MEMOREX 52 7 
Ten buxes $22.75 One hundred boxes $21.50 8"DISKETTES 


ымның» іна i Бои ма 10 teat 
: бәз мб c LEL a ПОИ : a AW PHOSPHOR MONITOR 

EL! $17,008 олан) ыар 744(OR ва) nw one Ба, МЕНЕ aba die А шын ть, і 

ОА ҥй — 47.00 bey 43.00 кыгы ҮС aik ' иңү у з HB m ‘The new Zenith ZV M-121 fuu- 
t Sunne ес; ' 24 turus а P31 greon phosphor (iubc $ 
) ЛИ vids а (9 Uu, ж bus «ы. € ^r iy ha, ; along with 15 MHz bandwidth, 

wis ninali ust ы #3>, st. . 49 ь + ' = 

Min Wa. lem, аі — 4n. 42. — 1T4DAd Ti 13. 00 AT A і | Switch seloctable for 10/ BO d 

ШУ, 4 ie зл. 1% пл ni a | acter за F му iii 

ajdt сии ThA "b, М, n3. "t MA | with во gtk a iili | " н 

па УГО {г ab In омы жш. 2132/8. IMAGEN рыла epeeiiy site | ТЕ 10+ 109 100 + 99 

| ИЫ неры Hr pr onte, бінірәсіну valara disie tik E 


! ` ! BSR А 1. Shugart Associates 
MEMORY . e SS IE - 
64K DYNAMIC. | 1 6K STATIC 


$4 1.95 513,95 


тім ЗИ лет rupe vosr hinni port Ны rbhaü л ‘Teen an iakq «vi 


{Чеши Мін your aay tee Cep gigs] ә» ре ойі wee д” $395 


мин Sen 35-70 deve, 


HER Fus Ші chapel $5.4, 00 МЕН шн “ша «(бы 4, ON z А 
4164 3400.13.75 2167 20015 verifier xia Loy Мем» 108 9; i». | 801/ R Disk Drive 15 Ibs. 
І * J * Ш рпа не Cmieilier ПАШ; BPW wil пайга чл ази 14.006 | 


Saihan ІІ өлі: ІҢ” 200 peser айу. ШЇП «arsi fahs x 

fete 08 td exero att di the асове ее bur pclae "alls a $795 
[seh Dey bolle, (отап Afii iOD} 

Жапо, a tage leat with uu Bugs МІК ЗЕ Ҹеј $1195 


58-100 Mother Board $35 Әнге аа y ors ізі "ең niim 


еңі. evi. WAS И 
Елгәгі (aW йүн ОА, ЖМІН cud ЭШ ДИЗ рор fish Here. 


16K DYNAMIC | 2716 EPROM 


$2.10 $4.95 


4116 100-*4.85 1100.54.50. 1K-*4.00 


STATIC 


SWITCHES | NEW 


cu. ӛз” 100+ Xs from 
311,02 ИТЕК 1.19 1.03 S985 о окай рї] ЛИЛЕ 
211.02 vane 1. 49 1.42 1.39 TRY OLD е Mia Shugart 
ЛЕГІН A30nx 3. Өл %, 95 2.75 2, 50 alh ұ tie 1081 wea) d i ШЕ Te l 
21141,4 400ns 4.25 d. 75 4. 00 2,78 rigs e R n “4 \. н " chno ogy 
$044-4 4500н 404 4.80 4.25 4.00 узса ши me о 11 


4044-2 250n4 5. 50 4.05 4.50 4. 45 
1237-4 300na 4.47 4.25 4.05 3,78 


EPROM 


270K 45008 4.505 4, 50 3.79 х. 25 


| 5 


Megabyte 
Hard Disk Drive 


“714 5V. 4. U5 4.50 4.00 А | Packaged In the same physical size us the тена ай pp- 
2718 tri-voli 9. 95 9.00 86.25 7.50 villi | dard 5 1/4" minifloppy disk drive, ‘The mici Wine! 
2142 іне! p, 00 8,50 8.09 ll ter stores thirty times aa much data (6,38 mcvabytes 
3527 rl 21.30 19.00 unforinatted), accesses data twice as (ust (170 mitli- 
274 % TRI seconds) and trunsfers data twenty times faster (5,0 
megahils per second. ) 
А ж Т. E ETE р ө TP The S'308 is factory вещей to protect the mina fron: 
| uiid ай iui пм i » | environmental contaminates. Requires only DE voltaye. 
| " | «юй, АТТ wi PLU LE ro epo pun P 
а) tee mali. T ү ТЫ pr LA ры ы t i 1,11) „4% А} Dual Crlifornta Digital 5 1/4 enclosu re, $1500 
t ' : ' f Ay . “ 5 
di t CONES > E Shine that, 9218 га is pat ( Ж d | { ue ти ST506 drive and power suppl y. 
а Іні: ' of + dida v ы “ш ` b 
ігест соппес es Nullus Mtr - 115 e ай lagi Mes ho w se 3 " | Shugurt Аззосілев SA400 removable $300 
! 0 Coulee банды | nu d ut 400331 | media disk drive for above package. mid: 
ҮН 48 bans лыйм Iw d A AINE NE. 
4/22 Ign n Шғың» zt abt Teele MAL pde а. “ны era 
pis ПЕЛ. ім і нит Анил ач ЛА TI Че Ва 6/77 Plage ч бақай) Aud 01% I iT nnl? шн «i MT 
iles > ul OS Mito ева ug DELE in MPO t. әш duy z T a ————ü 
ч нд Tune "e CAEN ЖӨН! 0% dei tJ ae fu "€ ы cS 55 ? 
Y " | T o cv c ow |. Regulated E 
t + Hp p of TL TET | . ` 4 t [T (2.970.600 Lobb «ЛИ» АГ | 
ан 4 qa ibe өзен, тты, б тан» оо кеп ТИГ Б Ромег Supply 
сре Р dt Р М : Ji iut ta тъ 3 
PLU н ња Я pet è exuit we пит ef^ рй = ib n ; 
M ee M P мы WO CANE VE VOLT SAMP 
22 Universal Data Auto Answer 103LPJ '219 pe V а еи Uh NU La E dex x 
"m SO oH Жї нең IRo w n КҮТ ' an 
Novation Auto Cat RS232 ы 3239 pes И БЕТІ и) m H „1 bite be eye Ау Ак» me Һу фса 5 ' 


зым йй Dur à b b гоа чой: чыта Реле ричні, 


Circle 60 on inquiry саға. TOLL FREE ORDER LINE 
All merchandise sold by California Digital ia premium grae, (800 421-5041 


Shipping: Firet five pounds $2.00; each additional амі 5,40 


Foreign ordera 10% shipping. Ексояв wil) he геКіпдені. TECHNICAL & CALIFORNIA 
California residénts add Б? sales tax. COD's discouraged. 224 
Open accounts extended to Mate mupported educational inztitu- 2 13679-9001 


tions and сотралі вя with а “Strong Dun & Bradstreat. ' 
Warehouse: 15618 Inglewood Blvd. Visitors by appointment. TWX 910325-6212 


Alifornia Digital 


ONTRO World's Best Selling Printer те 
DATA |EPSOI 


1416 MATRIX PRINTER 
Correspondence quality priniing. 
A het of printers costing a kit more са buch vfu SIS sers 


Periurmance Il gives vou a choice ef 4U, BOG, ph or (32 оҷ. 
iy и Маек corner of a Control Data umns of printing in as many a» jour distinct printiny ст) 
warehuu не Our scouts havu recently, lo- L immediate Delivery finde», B Ital uf twelve different combinaliuis whi hy van 


| cated а апа quantity of brand new, vintage 1878, Control Data CL-416 matrix printers accommadate nearly ony printing requirement 

The 1.4415 was designed for extra heavy duty industrial applications. Please dco not Brldirec minal printing: Logical seeking 
confuse thie wurk horse printer with the new low cost Imporis. vi shortest bri. BOCES 63 graphic characters, Porm 
The unit prints а full Y6 character ASCII sot at a conservative 175 characters / second. handing The list oli standard trains goes enum) iim The 

Оле kilobyte іш Тег accepta RS232 signals upto $600 band. Vertieal forms control unit lactis that thery ano ow printers that сап сунп voit (o 

providus sddud flexibility for business upplicatlons. Тһе CL-416 has а split primary MACRO at ANY price. Amd поле ZERO — imn its estrannli- 
puwer transformer to nllow Нені voliuges between 115 and 230 volts. тыйу affordable peice range, 

Urivinul cost of the printer ia estimated at $5,000. California Digital blow ош price ; HBLDEF ӨН [JH LMNOFDRS TVW А Ү2ІЗӘСЕРОІ1.2 

ін only 81,308, Shipped via motor freighl in factocy sealed containers. SPC-CLALG п" ТАР ee | 


: 3101 : ACCESSORIES FOR THE Ж ш 
cura = | APPLE » қ 
ІВМ Direct Price *1295,...— —— = COMPUTER ү! 


California Digh 2% / : 
rn a g al e y | CALIF (dU SEA АК ЫЫ КЕЛ. Y 8; АЛЕ MUR X EAS алыр. d С I 
NEC S inwriter = / Агін с Peosre «оғ 7111 М.Г 2:345 dnt rr t av Vet а-а List LEE 
: “ха. = Авхавһеецейа вера) erfare 7719 bre f Imro X719 card өлік 
р discount % —= Centronics Inter(aee card 7720 i LW channel Ач іі 
Зак рағы Мода TEES Лир (ЛА Акыры Lachey 


5510 PS price Cubasderfwkock, іа. раса ар TAJA pe [ aperulker SU t 
Parallid іпіегізсе 77204 iat Ша Plus with е 


tb Pragyan Піс [имер ТАЈА өз [XC Мейегу гог шз: mr 
" Andugifttzitab crviverter 14704 nh Ағын. MANLY НАД EC Le 
9 appl ТЕСИ 
J ee тасини Flappy dyk ath очни 
Apple ta 2-88 CPL card Е ынах diak watlanat старон 
| іа нгі! інілі ғала ym dies Anise FURL «і Шр 1 ші D, С. HAYES FROULDETS Aye pur adlel interíic 
Vie 


тж uer yita, мы DM НА Тө чинн? wa 0 0i d 1 Micrgnindem for Apple 3 SoM мили кимы 
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Unclassified Ads 


FOR SALE: Technica Super Starter System (9900 processor 
with schernatic, SwTPC keyboard, Phi-Deck vartable speed, 
сопго! board, remote-conirol box, digital head, and power 
Supply. Ful! docuimentaton on them all, Loosing for Sinclair 
2Х80 or PET jtrade?}. Paul Bergson, 1413 N 11th St, Superior 
МЛ 54880, [715] 394-310! 


WANTED: TR5-80 Model Il with read-only memory. expan- 
Son interface, disk drives, etc. RJ Carlson. 1210 46 Ave, Mie- 
ridan MS 39301. [801] 483-2459. 


FOR SALE: Xerox 1730 (Diablo 6630) ierer-qualty printer 
with adjustable forms tractor and Televideo 91 2C video display. 
Both Iwe months old and used only for a bnef testing period, 
$2750 oy best offer. Steven Gelles, 112-4! 72 Kd, Forest Hills NY 
11375, [21 2) 544-7030 evenings. 


FOR SALE: TRS-80 16 K Level fi: all components (processor. 
monitor, сәззепе, power supply, cables), line filter, manuals, 
Over Оу programs [EDT ASA, games, utilities, and books and 
magazines relared to TRS-80s. АІ Іп perfect condition jorigirral 
Radia Snack seal intact. Original value over $1000, sacrifice for 
$600 plus shipping. Albert М Berg. 1914 Ave О, Brooklyn NY 
11230, (212) 545-2397. 


WANTED: Documenrauon for Processor Technology NKRA 
54 К dynamic programmabi board. | need assembly 
instructions, schematic, and parts fist. Please send а copy or | 
сап copy and rerum your original. Michael Schirpke. 6 Champa 
Rd, Billenca МА 01821. 


FOR SALE; 1802 system, inciuding Nerronics 4 К program- 
mabie memory, Giant Board, processor board, 1702 and 2708 
EPROM board, SN76477N music board, wo A-Ds, five extra 
МС, Hex-Dec decoder, address display, and processor status, 
Software includes CHIP-B. Т BASIC. plus material from RCA, 
Quest, and Nerones, АЛ far $300. T Constable, 130E 24th St, 
New York (ЧҮ 10010, [212] 533-5183 evenings. 


WANTED: College student interested іп computer ex- 
perimentatian. Due to limited funds, | would like informaron 
canceming used or discarded computer equipment andior 
parts. i) you have such, please send те your name and address 
will a list of the equipment, John M Hall, 1445 Koyalwyn Dr. 
Box 602 LWW, Macon GA 31210. 


FOR SALE: Over 1000 boards fram ІВМ System 1140 com- 
guter. Ail with gold-plated edgecennector pads, All boards 
кае with parts, Other miscellaneous parts include edge con- 
nectors and card guides. Offers? Кеп Cazakoff, RR #2, Bedford 
Rd, Nelson British Columbia, YIL SPS Canada. |604) 352-3898. 


FOR SALE: Compucolor !| Model 4 computer with 103-кеу 
keyboard. Cost $2000. will seil for 51300. Also, Olivetti 
teleprinter for 5300, Robert Meader, 17721 140 ME, Woodin- 
vite WA 98072, [206] 4B3-B600 days. 


FOR SALE: SwTPC 6800 processor board, motherboard, 
4 К programmable-memary board, 15 К programmate- 
memory board, MP-C serial board, parallel board, ACIA board, 
front-pane! display, MIKBUG monitor, TSC BASIC, and Siemens 
Sanch floppy disk, 5750, you pay UPS. WE ship COD. Steve 
Griffith, РОВ 791, Safford AZ 85546. 


FOR SALE: OS! C4P-DMF computer wkh 48 К prograrmr 
mable memory and dual minifloppies includes color monitor, 
printer, modem, and Joysticks. inches the following 
languages: BASIC, Pascal, FORTRAN, FORTH, and assembly. 
Extensive documentation and over 200 software programs. Ex- 
cellent conditen. Cost almost 58000, sell for 52000. Kevin 
Mucha, 10445 W Kiehnau Ave, Milwaukee Wi 53224, |414) 
353-3583. 


FOR SALE: !-megabytre hard-disk drive with documentation 
and Interface information. First 5350 takes It. | pay shipping. 
KSK35 ASCN Teletype. Excellent hard copy for Apple, TRS-BO, 
eic. 5300 plus shipping. Would like to buy the following: 
Cromemco 2-2 system, 54 К 5-100 memory board with 15 К 
ar less memory, МО Selectric Heurlstics Speechlab, Computalker 
speech-synihiesis boari. АП teers answered same day. Fred 
Aker, Farmers May. Carlsbad Springs Grano, KOA 1KO 
Canada, 1813) 822-1443. 
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FOR SALE: ТЕ530 Made! |, Level | computer w&gh 4 K pro- 
grarmmable memory. Includes video screen and recorder. in 
very good condition. Comes wath books, manual, software, 
and graphics sheets. Am asking 532% and will pay shipping 
cost anywhere m the continental US. Ron Campbell, 412 
Woodley Rd, Savannah GA 31405, 12) 925-6524. 


FOR SALE: New Intel SAC B&/1 2A 15-56, single-board сот. 
purer with 32 К dynamic programmable memory, 65-232 serial 
port three parallel data ports. РІС. and interval Umer. Also Ire 
cudes schematics and documentation. List 52500, Asking 
51300 or best offer, Helmars Ozolins, 59 Hageman Landing 
Rd, Rocky Роки NY 11778, |518) 744-4204 after ё. 


FOR SALE: Cleaned out Ham/computer/electronics shack, 
Have two-page ist of amateur rado equipment, automotive 
electronics, took scanner, paraphernalia; you namie it, It might 
be (пеге. All tems for sale or trade, and purchasing list is [n- 
cluded. SASE would be appreciated, Dave Miller, РОВ 9584. 
Birmingham AL 35215. 


FOR SALE: 8 КРЕТ with joystick, fight pen, sound, R5-232 
output, and seventy сазепес $900. Firs ferr issues of BYTE: 
515, Bruce Beebe, 2580 E 2100 South, Salt Lake Clty UT 84109, 
(BOI) 584-1287. 


WANTED: Schematic and parts list for a SEAL 32 К 5С 
memory bare board, Wil pay reasonable reproduction costs 
plus postage. G S Meader, Jr, 1601 Greenbrier Ст, Reston VA 
22090, 


WANTED: The ME! (Merlin Extended Intelligence) read-anly 
memory and manua! for the Mini Term Assocates Merlin 
Board | need a isting of the software. the instruction manual 
for the software. and the Б318 mask read-only memory or a 
27 15 with tne software or a Таба formatted cassette wir rhe 
software. Dave Lamb, 350) Kingson Cir. Fr Collins CO 80525, 
[303) 223-713! collect. 


FOR SALE: Expander Black Box |Мие) printer: BO-colurmn, 
lÓ єр, parallel IF, frician/pin feed, and uses teletypewnriter no- 
bons. Has seen light service, In very good condition. Runs on 
Sphere and TRS-BO processors. Manual included. Cos 5450, 
asking 5250, Chuck, (303) 986-9027 after 7 PM MT. 


FOR SALE: Complete set of Popular Electronics Тот first 
issue |1954) to 1980; $200 Also, variaus model-aircreft 
magazines. and assorted Sciennfir Amercans. Send for full Нз, 
ВШ Schweber, JAFFA Engineering, РОВ 843, Sharon MA 
02057. 


WANTED: Back issues of OMNI magazine in mint candition. 
William Blair Ш, 969 E Emerson, Marton IL 81550. 


FOR SALE: H-8 computer, one year old. Recently configured 
іст C-arigin СРАМ 2.2, Includes H-1? dual disk dnve and сол» 
troller card, Тнопук 64 К memory. and WH 8-4 4-port interface 
equipped with three К$-232 rear-pane! D connectors. Complete 
documentation and 5500 worh of software, including CP/M 
2.2, МАС, SID, FORTRAN 80, and space game. Best offer wil 
be accepted and will ship al no charge anywhere in the US. 
Пеппи Crouse. 125 Conant Rd, Melrose MA 02178, |817) 
964-8360 between $ АМ and 5 PM, call collect. 


FOR SALE: Heathkk ET-3400 microprocessor Lainey, 
ETA-3400 interface, and ЕЕ-3401 training course, Expenty cor 
$tructed Make offer, Doug DePrenger, 7800 Mockingbird Ln 
#139, Fr Worth TX 76180, |817) 485-2904 evenings. 


UNCLASSIFIED POLICY: 


COLOR PROGRAMS: Games, applications, and edura- 
tonal programs on cassette for the TRS-80 Color computer. Wl 
vade for other orginal programs (а! homebrew hardware 
designs] for the same machine. Send tape or information wiih 
your address and | wil sand my programs by remm) airmail. ® uy 
LL 154 Curzon St, Toronto Ontario, М4М 3В5 Canada. 


FOR SALE: КІМ single-board computer, George Risk 
keyboard, and XITEX SCT-) O0 remina! board With power sup- 
ply plus vdeo monitor. Package Includes documentanon for 
keyboard, terminal board, and monitor. Also included are 
several КІМ manuals, Everything works ретесту. $500 
package, first offer over 5250 takes It. Sue Livingston, 40) Prr 
echot Ave, Madison WI 53716, (608) 221-8431 everungs. 


FOR SALE: 5-100 boards removed from operating system 
Documentabon and shipping included. Ithaca Audio 280 pro- 
cessor board, 4 MHz without read-only memory; 31 50. МАМЕ 
FPB-| front-panel beard; $100. DRC 8 К 200 ns stark 
programmable-memofty board; $100. Electraeve. Systems TID- 
МА with sysem-monitor casseme, $80, Calilormia Digia 
motherboard with sight connectors staked, $45. Sunny Inrer- 
nauonal T3 transformer wkh capacitors, 540. WHC TOB-J, 
ФР + 15 ports bare board; 520. BYTE issues Т, 2, 3: best pier 
Jahn Fiegel, 112 Timberwood Or, Mars PA 16046. 


FOR SALE: 7199/4 computer in excellent condibgn, with 
Joysticks, tape recorder, large program Norary, light рел, three 
command modules, 16 К programmable memory, and 24 К 
read-only memory. $699 or make offer, David Rockower, |7 14) 
458-0861. 


FOR SALE: ОТ SBC + 2/4 processor beard: 5150 or best of- 
fer. TY interface from Electronic Systems part 4 107A; 510. Both 
boards are assembled and inchde complete documentation 
Stephen Веке, 70] Cavu Rd. Georgetown TX 78525, [514] 
843-6205. 


WANTED: Prisoner wants го writ to pen pals with shared 
Interests: computers, digital electronics, calculus, and Fibonacci 
numbers, Please use SASE Kearney, В-885 | 3, San Quentin CA 
94974. 


FOR SALE: Calfomia Computer Systems paraltel interface 
Model 77 208, complete with cable and sockers for mirerfacirvg 
between an Appie |! and an IDS 460 printer. | could nat figure 
out how to write software parches to allow rhe interface to run 
the printer. The hardware is in mint conmdlnon. $НО will deliver 
the items pius manual. John Kundrat, 1522 214 5t, Lewiston ID 
83501. (208) 745-3487 


FOR SALE: Heath Н-8/4В К |15 Tronyx, 32 Heath) 4-port 
and НВ-5 serial with dual Heath cassette. H-9 video display 
with 24 lines uppercaseflowercase, All for 5888. Also, WH-14 
printer; 5555. R Jackson, 201 Mortimer Ave, Rutherford М.) 
07070, |201) 939-242] 


WANTED: Onginal i(MSA! BOBO system, Looking for man- 
frame with at least six connectors, 28 A power supply. anginal 
front panel, MPU-A 8080 processor board, ЧО 2-2 interface 
board, approximately 18 К of memory, and all necessary 
documentation, Keith Headley, 1161 Statler St. San Pedro CA 
90721. 


FOR SALE: DC 300A tape camridges. | һауе six, mixed 
brands, that were used for archival storage. | have па way of 
checking them, but af shouid be good. Make offer for ай 51, il 
you don't дес ar least three good ones, refund guaranteed А 
W Du Rea, ІСІ Indian Ln. Oak Ridge TN 37830 


Readers who are saliciting or giving advice, or who have 


equipment to buy, sell or swap should send іп a clearly typed notice to that effect. To be 
considered for publication, an advertisement must be clearly noncommercial, typed doute 
spaced on plain white paper, contain 75 words or less, and include complete name and 


address information. 


These notices are free of charge and will be printed one time only on a space available 
basis. Notices сап be accepted from individuals or bona fide computer users clubs only. We 
can engage in no correspondence on these and your confirmation of placement is ap- 
pearance in an issue of BYTE. 

Please note that it may take three or four months for an ad to appear in the magazine. 
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DATA DISCOUNT CTR 170 
DATA-ED 221 

DATAFACE 34 
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DIGITAL MARKETING 303 
DIGITAL RESEARCH 58, 59 
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DIP INC. 253 
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DRV ELECTRONICS 532 
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DUPRE ENTERPR. 446 
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EDUCATIONAL MICROCOMP. 534 
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ANALYSIS 532 

INT'L.MICRO SYS. 251 

ІМТЕС 526 

INTEGRAND 442 
INTELLIGENT S¥5. CORP 110 
INTELLIGENT SYS. CORP. 111 
INTERACTIVE MICROWRE 497 
INTERACTIVE MICROWRE 497 
INTERTEC DATA SYS. 153 
IOTC 534 

IPEX INT'L. 536 

ІТНАСА INTERSYSTEMS 8 
ITHACA INTERSYSTEMS 8 

FW ASSOC. 421 

JADE COMP.PROD. 538 

JADE COMP.PROD. 540, 541 
JAMECO ELECTR. 554, 555 
JDR MICRODEVIGES 54B, 549 
JINI MICRO SYSTEMS 211 
JOE COMPUTER 532 

KADAK PRODUCTS 501 

KIT 80 ING. 532 

ыты iil CORP. 181 

KV 33 528 

ct da MIGROSYS. 528 
LANIER BUSN. PROD.INC 241 
LEADING EDGE PROD С!!! 
LEO ELECTRONICS 376 
LEXINGTON BOOKS/D C 
HEATH 473 

LIFEBOAT ASSOC. 155 
LIFEBOAT ASSOC. 283 
LIFELINES ASSOC, 355 

LJK ENTERPRISES INC, 308 
LNW RESEARCH 267 
LOGICAL DEVICES 626 

LOGO COMP.SYS. 371 

LONG ISL COMP GEN STORE 484 
LYBEN СОМР.5Ү5. 408 
LYBEN COMP.SYS, 538 
MACROTRONICS 432 
MACROTRONICS 532 
MAGNOLIA MICHOSYS. 524 
МААҮМАС INDUSTRIES 202 
MAXTEK 329 

МАҮВЕННҮ SYS.INC. 534 
MCGRAW-HILL BOOKSTORES 382 
MCGRAW-HILL BOOKSTORES 416 
MCGRAW-HILL COLL.DIV. 271 
MCS 224 

MEADE DATA SYS, 524 
MEAS.SYS. & CONTROLS 31 
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inquiry No. 


Page No. 


MEMORY MERCHANT 145 
MENTOR SOFTWARE 538 
META TECHNOLOGIES 504 
MICRO AGE COMP.STORE 105 
MICRO APPL.GROUP 423 
MICRO BUSINESS WORLD 139 
MICRO BUSN.ASSOC 524 
MICRO COM 307 

MICRO DATA BASE SYS 107 
MICRO DECISIONWARE 180 
MICRO ENGINEERING ASSOC, 536 
MICRO HOUSE Өз, 

MIGRO MAGAZINE 

MICRO MANAGEMEMT SYS. 481 
MICROMINT 550 

MICRO MINT 291 

MICRO PRO INT'L. 179 
MICRO SOURCE OF TX 520 
MICRO WORKS, THE 459 
MICRO-TECH IND. 454 
MICROCOMP.TECH.INC. 371 
MICRODASYS 279 
MICROMAIL 476 

MICRONICS 530 
MICROPERIPH.CORP,THE 408 
MICROSETTE INC. 538 
MICROSOFT (CPD) 263 
MICROSOFT (CPD) 273 
MICROSTUF. INC. 240 
MICROTAX 314 

MICROTECH EXPORTS 458 
MICROTEK 299 

MIDDLETON, WILSON 430 
MIKOS 522 

MILLER MICROCOME. SERV. 138 
МІМІС ІМС. 534 

MINI COMP SUPPLIERS 459 
MINI MICRO MART 41B 

MINI MICRO MART 535 

MINI MICRO MART 537 
MORROW DESIGNS 113 
MORROW DESIGNS 20, 21 
MOUNTAIN COMPUTER 19 
MOUNTAIN SOFTWARE 44 
MOUNTAIN VIEW PRESS 335 
MPI 347 

MSD 414 

MTLING. 416 

MULT! BUSN.COMP.INC. 428 
MUSYS 405 

NASHUA CORP. 332 

МАТЧ. БАТА SUPPLIES 144 
NAT'L MULTIPLEX 484 
NAT'LTRICOR 412 

NCL DATA INC. 480 

NEBS 407 

NEECO 337 

NEGATIVE ENTROPY 330 
NESTAR SYSTEMS INC. 195 
NET PROFIT COMP. 80 
NETRONICS 102, 431, 433 
NORTH AMERA TECH 56 
NORTH AMER TECH 226 
NORTH STAR COMPUTERS 199 


208 NORTHEAST COMP.SALES 446 


NORTHWEST COMPUTER 402 
NOVELL DATA SYS 301 

NRI SCHOOLS ELECTR.DiV. 369 
OASIS SYSTEMS 470 

OHIO SCIENTIFIC INSTR. CIV 
OKIDATA CORP. 3 

OLIVER ADV. ENG. p 
OLYMPIC SALES 475 

OMEGA MI!CROWARE,INC. 258 
OMEGA SALES 228 

OMEGA SALES 288, 269 
OMEGA SALES 395 

OMEGA SALES 436 

OMEGA SALES 456 

OMEGA SALES 492 

OMNI RESOURCES 345 
OPTIMIZED SFTW 318 
ORACLE ELECTRA. 536 
ORANGE MICRO 164, 165 
ORANGE MICRO 381 

ORANGE MICRO 503 

ORION INSTRUMENTS 528 
OSBORNE COMPUTERS 33 
OSBORNE/MCGRAW-HILL 201 
OSBORNE/MCGRAW-HILL 247 
OWENS ASSOC. 368, 387 
PACIFIC COMP BRK. 491 
РАСІҒІС EXCHANGES 426 
PACIFIC EXCHANGES 453 
PACIFIC EXCHANGES 624 
PACIFIG EXCHANGES 526 
PACIFIC SOFTWARE 99 

PAGE DIGITAL 546, 847 
PALOMAR GOMP.EQUIP. 515 
PAN AMERICAN ELEC INC. 315 
PC NEWSLETTER 471 

РСВ SYSTEMS INC, 94 
PELICAN PROGRAMS 536 
PERCOM DATA 7, 14, 15 
PERSONAL COMPUTERS 324 
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449 PERSONAL SOFTWARE 216, 217 389 S C DIGITAL 462 393 STANDARD, MICROSYS. INC 389 417 TSE/HARDSIDE 348 

343 PHASE ONE SYS.INC. 385 370 S&M NET EMS 471 394 STATCOM CORP. 49 436 U.S. MICHO SALES 332 

344 PICKLES & TROUT А 371 S-100 INC 4 395 STATIC MEMORY SYS 315 418 U.S. MICRO SALES 525 

445 PKAY 408 372 SANDHU MACHINE DESN. 189 = SUNNY INT'L. 550 418 U.S. ROBOTICS 136 

348 POLY PAKS | 524 373 ON CORP 5 * SUPERSOFT 115, 117, 162, 308 UNITED SFTW.OF AMER. 101 
* POPULAR COMPUTING 257 374 SCITRONICS 487 396 SUAVE YOR SUPPLY CO 292 420 UVEON COMP.SYS. 23 

347 POTOMAC MICRO-MAGIC 469 * SCOTTSDALE SYSTEMS 258 397 SYBEX 85, B7, 89, 91, 93, 95 421 VECTOR GRAPHICS 79 

348 POWER ONE INC. 213 375 SCR ELECTR. 528 398 SYNCTRONIGS 84 422 VERBATIM CORP 135 

348 PRIME SOURCE 173 376 SEATTLE COMP PRODS 297 399 SYS.INTERFACE CONS. 262 VERTICAL DATA SYS.INC. 181 
* PRIORITY ONE 60 pg. Insert 377 SECURED COMP.SYS. » 534 * SYSCON CORP. 210 423 VIDEX 71 
“ PRIORITY ONE E 438, 494 378 SELECT INFO SYS. 3 450 SYSTEMS GROUP,THE 29 424 VISTA COMPUTER CO 55 

350 PRIORITY ONE 551 * SINCLAIR RESEARCH ^4. 75 400 SYSTEMS PLUS 361 425 VITAL INFORMATION 197 

351 PROTECTO ENTERPR 380 SKP ELECTRONICS 526 М SYSTEMS SUPPORT INC. 372 435 VIXEL 451 

352 PURCHASING AGENT THE 456 381 SLUDER 532 401 TAB BOOKS 321 VOTRAX В 

353 QUALITY COMP.P 382 SMOKE SIGNAL BRDCSTG 231 402 TARBELL ELECTR. 379 484 WARRENS 130 

354 QUALITY SOFTWARE 1 Ti 474 SMOKE SIGNAL BROCSTG 231 * TECHNICAL SYS CONS 215 426 WASHINGTON COMP.SERV. 331 

355 QUASAR DATA PROD.INC. 181 451 SOFTWARE DISTRIBUTERS 305 403 TECHNITIE 536 479 Nat search 421 

356 QUEST ELECTR. 531 383 SOFTWARE HOWS 223 404 TECMAR INC 365 * WESTICO INC. 141, 524 

357 НК 5 ENTERPRISES INC. 462 384 SOFTWARE PROD.INT'L. 159 405 TEI,INC. 225 WESTINGHOUSE В pg. Insert 

358 R.C.ELECTRONICS 470 489 SOFTWARE SUPPLY CORP 534 406 TELERAM COMMUNC. 413 427 WESTWARE 248 

358 R.R. SOFTWARE 461 * SOLID STATE SALES 318 407 TELEVIDEO INC 207 428 WICAT SYSTEMS 82, 83 

380 НАСЕТ COMPUTES 154 385 SORCIM 129 379 TERRAPIN 54 430 WINCHENDON Gar, THE 425 

361 RADGO 402 386 SORRENTO VALLEY ASSOC 359 408 TEXAS COMP.SYS. 395 431 WINTEK CORP. 5 

362 RADIO SHACK 5 387 SOURCE TELECOMM.CORP. 261 * TEXAS INSTRUMENTS 160 432 X COMP 373 

363 RADIO SHACK-GLNW. SPR. 412 388 SPECIALIZED BUSN BYE 46 455 THREE М COMPANY 121 433 ZILOG INC. 166, 169 

384 RADIO SHCK ЕЯМС.#7079 447 388 SPECTRUM SOFTWA 410 НЕЕ-б CO. INC. 447 434 ZOBEX 177 

365 RCA 88 468 SPRINGER-VERLAG 539 3 * ТІММЕҮ АВТ. GRAPHICS 397 

366 ACE ELECTA. 182 390 55М MICRO COMP PROD 11 411 TNW CORP. 98 

387 ВЕ! 57 301 STANDARD & POORS 163 414 TAAK CO. THE 327 

459 RENAISSANCE TECH 228 392 STANDARD MICROSYS.CORP. 356 415 TRANSNET CORP. 459 

368 ROBOTICS AGE 441 * STANDARD MICROSYS.CORP. 357 418 TRANSWAVE CORP. 255 


Clarcla Controls 
August BOMB 

Steve Ciarcia cops first place 
again with the second part of his 
article, "Build a Z8-Based Control 
Computer with BASIC.” Steve will, 
Of course, receive the $100 purse. 
Second place goes to Stan 
Miastkowski for his report on “Тһе 
Japanese Computer Invasion.” [As 
a Staff member, he is not eligible for 
the $50 prize.) Third place goes to 
Adele Goldberg for her article, 
"Introducing the Smalltalk-BO Sys- 
tem,” an overview of the theme of 
BYTE's annual language issue. 


BYTE's Ongoing Monitor Box 


Article ? Page 
1 18 


Article 


Writing with a Data-Base Management 
System 

Switching Power Supplies, An Introduction 
Fundamentals of Relational Data 
Organization 

Build a Bar-Code Scanner фе 
Reversal, Othello for the Apple Il 

The Microcomputer as a Laboratory 
Instrument 

Data-Base Management Systems: Powerful 
Newcomers to Microcomputers 


Author{s} 


Brent 
Clarcia 
Neeley, 
Stewart 
Bennett 
Friedman 


Cosgrove 
Gagle, 
Koehler, 
Whinston 
The Exatron Stringy Floppy Data-Storage 
eom Carison 
he Datahandier from Miller Microcomputer 

Services 
Microsoft Softcard 
CourseWare Magazine 
DIF: A Format for Data Exchange between 
дү лл] Programs 

rvey of Data-Base Management Systems 
for Microcomputers 
PDQ: A Data Manager for Beginners, Don’t 
Reinvent the Wheel! 
Orchestra-80 
Apple 1! File-Management Systems 
The Atari Tutorial, Part 3: Player-Missile 
Graphics 
ENHBAS 
Toward a Structured 6809 Assembly 
Language, Part 1: An Introduction to Struc- 
tured Assembly Language 
PROLOG, A x. Toward the Ultimate Com- 
puter Languag 
PS—A FO TH Like Threaded Language, Part 2 
Five Spelling-Correction Programs for CPIM- 
Based Systems 
Linking a Pascal Microengine to a Cyber 170 
information Hiding in Pascal, Packages and 
Pointers 


Richardson 
Pelczarski 
Holden 


Kalish, Mayer 
Barley, 
Driscoll 
Swanson 
Cooper, Kolya 
Blochowiak 


Crawford 
Kelly 


Walker 


Ferguson 
Motalygo 


Lemmons 
Sedlet, Dust 


Feidman 


560 November 1081 © BYTE Publications Inc 


"WORDSWORTH, 


THE FIRST SUPER-SIMPLE LETTER QUALITY WORD PROCESSOR 
IN THE WORLD THAT CAN SIT NEXT TO YOUR SECRETARY — 
FOR LESS THAN $5,000. 


"Wordsworth'"" removes the 
fear and loathing many people have 
about things called "computers" 
and "word processing." Because 
Wordsworth just sits at a desk and 
does what he's told. With unique new, 
simplified software, it can tell its 
typist what to do—step by simple 
step—to perform even the most 
complicated tasks. 

It can not only "take a letter," 
but it can revise it, customize it in mil- 
lions of ways (quite literally), person- 
alize it, print it on your letterhead or 
business form so you can't tell it from 
hand-typed . . . in short, everything 
but put it in an envelope. 

Moreover, it can perform all 
sorts of mundane business functions, 


like general ledgers and accounting 
reports, using easily available 
industry-compatible CP/M™ software. 

Installation? Plug it in. (Cable 
supplied.) 

Size? Bigger than a breadbox— 
but not by much. It’s about half as big, 
or less, than systems that can’t do half 
as much. Definitely desktop—a sub- 
compact 20” by 40”. 

Service? Available everywhere. 

Price? About $4,995. Complete 
and ready to go. 

For the name of your nearest 
dealer —and a free hands-on 
demonstration —just pick up the 
nearest telephone. 

TOLL-FREE 1-800-349-6833. 


ln Massachusetts, call collect (617) 828-8150. Telex 951-624. 


LEADING 
EDGE. 


Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 
DEALERS: For immediate delivery from the Leading Edge Inventory Bank™ on "Wordsworth" and other of the 
industry's most popular products, just give us a call. 


Circle 222 on inquiry card. 
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ABOUT MY COMPUTER OHIO SCIENTIFIC. 
- ig А -IS THE LINE OF All too often, a small business will make a major in 

.E A PLOYEES W. 'AITING vestment in a computer system only to find out, a yea 

LY. or so later, that they have outgrown that computer. The 

= system can't keep up with all that's being asked of it 

A a? TO USE І D There's a need for more work stations, for more job func 

4 ù tions, for more multiuser operations. But the new com 

| puter і at full capacity, unable to expand to meet thes: 

ы. ' ) E | ee new needs. 

A FR Е ь UU “Ж. If you're a first time computer buyer, you shoul 

" s i л know that expandability is а big advantage of Ohio Scien 

" | tific computer systems. Our engineers have workec 

z hard to design systems that do not become obsolete а: 
е: =p 7g Sa -& „эһ > вр your workload grows. 

' А business сап start with a modestly priced Порр 

disk based computer to handle many office functions 

а" Later, as your business needs grow, you can easily anc 

“ i EE economically expand upward to our series of hard dis! 

based computers, adding more users, more storage 

faster processing, and state-of-the-art hard 415] 

| technology. In multi-user situations where man 

er. employees work simultaneously on accounts receiv 

: able, general ledger, payroll, inventory, word processini 

е and much more — Ohio Scientific has the compute 

solutions you need. 

There are dozens of different computer systems от 
the market today. Don't catch yourself second guessinj 
the one you buy. Compare computers, and be sure tha 
the computer you buy is expandable. We're convince 
that the more you compare, the better Ohio Scientifi 
looks. Ohio Scientific computer systems are sold by 


more than 400 dealers nationwide. For the one neares 
you, call 1-800-321-6850 toll free. 


ono SCIENTIFIC 
a MAM 


Company 
1333 SOUTH CHILLICOTHE ROAD, AURORA, DH 44202 • (216] 831-5600 


The expandable small business computer. 
Circle 311 оп Іп ту card. 


